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INTRODUCTION TO I[/0 
I/O 3ASE T/H SEC 2 P 1 1. YOU SHOULD 8E AWARE OF THE 
LOCATION ANO RQUTING. OF 
SIGNAL CABLES WHICH 
CONNECT THE PROCESSOR TO 
THE I/O SECTION. 
PRACTICE 
LOCATE AND TRACE THE SIGNAL CABLES CONNECTING THE PROCESSOR TO THE 
170 DISTRIBUTION CARD» INCLUOING CLOCK CABLES. 
170 SASE T/M SEC 6 PS 2e YOU SHOULO SE ABLE TO 


DETERMINE WHAT CONTROLS 
ARE INSTALLED ON ANY 
SYSTEM. 


PRACTICE 


LOCATE ANO IDENTIFY THE VARIOUS CONTRCL CAROS INSTALLED IN THE I/0 
BASE ON reuR SYSTEM. 
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I/O BASE Y/mM SEC 6 P 3 32 YOU SHOULD BE ABLE TO 
DETERMINE IF THE CABLES 
FROM THE 1/0 CONTROLS TO 
THE PERIPHERAL DEVICES ARE 
PROPERLY INSTALLED. 


PRACTICE 


LOCATE AND TRACE THE CABLES CONNECTING THE 1/0 CONTROLS TO THEIR 
RESPECTIVE OE VICES. 
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INTRODUCTIGN TO 170 


: } 
1/0 BASE T/M SEC 2 P 6e7 S. DEFINE THE EVENTS THAT LaAn— 
| TAKE PLACE DURING STATUS 
COUNTS 1 THRU 23. 


I/O SASE T/M SEC 2 P4s56 6e DEFINE THE USE OF EACH OF 
THE SIX BASIC 170 
COMMANDOS. 


B1700 REF CARO PANEL & & fe DEFINE THE SIGNIFICANCE OF 

1/0 BASE T/M SEC 2 PS EACH OF THE 24 3I1T 
POSITIONS IN EACH OF THE 
BASIC 1/0 COMMANDS. 


BORD BHSHAD®SBVWTFTSAMWM**A SHA SCHVPRS*MAFTSTPS*MSSTSHRAVASVTVAFBSAAVBV*®SAGTFTSESABARAVBaSAWVSESTADAPBP EDAD DQABGA*MsIsea 2 D2aeseaeana 


1/0 BASE T/M SEC 1 P it 8. DEFINE THE FOLLCWING 170 
CONTROL TERMS: 


A. CA 
Be RC am 
C. SR 

B. 105 


BSG BS On Osan Ve FToeOSQOFOOe SOoce@SOs Goa @QwBW eV esos 2S OOSS BOO eaaea @ Sea tease asanwsaneunanca< 


B1700 I/0 CONTROLS 


INTRODUCTION TO I/O 
1/0 BASE T/M SEC 2 P 3 9. YOU SHOULD BE ABLE 10 
THRU 6 UTILIZE THE 81700 CONSOLE 
SWITCHES TO EXECUTE Pile OF 
THE SIX BASIC 170 7 
COMMANDS. 
PRACTICE 
THROUGH THE USE OF THE CONSOLE» LOAD AND EXECUTE 1C MICROS THAT 
WILL COMMUNICATE WITH THE SPO CONTROL USING THE FOLLOWING I/O 
COMMANDS: = 
Ae XFROUTA 
Be XFRIN 
C. TEST STATUS 
D. CLEAR AND TEST STATUS 
E. TEST SERVICE REQUEST 
Fe. TERMINATE CATA 
1/0 BASE T/M SEC 2 P 3 10. YOU SHOULO BE FAMILIAR 
THRU 6» SPO T/M SEC 2 P 1p WITH THE PROPER SEQUENCE 
SEC 2 P 36 SEC 2 P 9 GF STATUS COUNTS IN THE 


CONTROL AND THE FUNCTIONS 
THAT TAKE PLACE DURING 
VARIOUS STATUS COUNTS. 


PRACTICE 


THROUGH THE USE OF THE CONSOLE» CAUSE THE SPO CONTROL TO STEP 
THROUGH STC 1 THRU 235 FOR A READ OPERATION USING A COMBINATION OF 
ALL NECESSARY [70 COMMANDS*’ DURING THE OPERATIONs CHECK TO MAKE 
SURE A SERVICE REQUEST WAS RAISED ANDO AT THE END MAKE SURE A VALID 
RESULT. DESCRIPTOR WAS SENT TO THE PROCESSOR. 
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INTRODUCTION TO 170 
B1700 PROCESSOR T/m SEC 12 ile YOU SHOULD BE AS3LE TO 
P 12 THRU 245 [7/0 BASE T/M COMMUNICATE WITH AN I/O 
SEC 2 P 3 THRU 6» SPO T/M DEVICE THROUGH THE USE OF 
SEC 2 P ls SEC 2 PY A HICRO STRING. 
PRACTICE 


WRITE» LCAD INTO S MEMORY AND EXECUTE A MICRO PROGRAM TO PRINT 
YOUR FIRST NAME ON THE CONSOLE PRINTERS 
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PCAP PERIPHERAL CONTROL ANALISIS PROGRAM 
PCAP LISTINGe SPO T/M 1- YOU SHOULD BE ASLE TO USE 
— PCAP TO PERFORM AN 1/0 
OPERATION. , 
PRACTICE 
USING PCAP»s PERFORM A TEST OP AND REPORT IMMEDIATELY ON THE SPO 
CONTROL WHITH THE TRACE OPTION SET USING ONE DESCRIPTOR. USING THE 
TRACE OUTPUT» VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE. 
PCAP LISTING+ SPO T/H 2. YOU SHOULD BE AWARE THAT 
: 1/0 CONTROLS CAN BE MADE 
TO REPORT WHEN AN OPERATOR 
4 HAS MADE A CHANGE IN THE 
V STATUS OF THE I/O DEVICE 
CONNECTED TO THE CONTROL. 
PRACTICE 
USING PCAP» PERFORM A TEST AND WAIT FOR ENQUIRY OP TO THE SPO 
CONTROL WITH THE TRACE OPTION SET USING ONE DESCRIPTOR. USING THE 
TRACE OUTPUT VERIFY THE STATUS COUNTS WERE IN PROPER SEQUENCE. 
CHECK THE RESULT DESCRIPTOR ALSO. 
PCAP LISTING 3. THE STUDENT SHOULO BE ABLE 


; TO UTILIZE THE CAPABILITY 
OF PCAP TO EXECUTE UP TO 
FOUR DESCRIPTORS AT ONE 
TIME. 

PRACTICE 

USING PCAP» PERFORM A TEST ANO REPORT IMMEDIATELY OP TO THE 

FOLLOWING CONTROLS WITH THE TRACE OPTION SET USING FOUR 

DESCRIPTORS: 

A. SPO 

B. LINE PRINTER /~ 

C. OISK DEVICE /.° 


O. CARD OEVICE 


BOOED BES BH OCB OSE COS SGC OL NBESBSVE SE O28 CBOSS OBESE BHS EC BBLS HDSTOHBSDS’ SS BOONE’ VSTEBHSBSOSBSEASABDE SESE Oaa: 


B1700 I/0 CONTROLS 


PCAP PERIPHERAL CONTROL ANALISIS PROGRAM 
PCAP LISTING» SPO CNTL “@e USING THE PRINTOUT 
T/H» DOSK CTG CNTL T/Moe OBTAINED IN THE PREVIOUS 
MFCU CNTIL T/M» TRN PRT OBJECTIVE» OETERMINE THE 
CNTL vf . FOLLOWING FOR EACH OEVICE: 


Ae DEVICE ID & CHANNEL NUMBER 
Be REFERENCE ADORESS 
Ceo SEQUENCE OF STATUS COUNTS 
DO. RESULT DESCRIPTOR 
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CONSOLE PRINTER CONTROL . 
SPO MTR TEST ROUTINE le INSURE THAT THE SPO IS 
MANUAL OPERATING PROPERLY. 
PRACTICE 


RUN THE SPO MTR IN DEFAULT MODE. AFTER SUCCESSFUL COMPLETION OF 
THE TEST IN O€FAULT MODE» RUN THE SPO MTR TEST IN SECTION 3 ONLY. 
INVOKE USERS OPTION TO SROADSIOE TYPE CHARACTER 1 AS "M"S AND 
CHARACTER 2 AS *Z%S~ 


MROSEOMBDH SAGE EOBSVNASEeD © O@SG VVTSISEHE SES @ SG @BSGBSTSS* SDE OO OBES SS @ @O8‘ASVSISADA OBVAABSPW_OESAS SOOO MABSOETABWA OBA G@ 


PCAP LISTING 2e USING PCAP TO EXECUTE A 
READ OP FOR THE SPO> 
OBTAIN THE FOLLOWING: 


Ae MEMORY ADDRESS OF THE I/0 
‘DESCRIPTOR. 

Be ADDRESS OF THE BUFFER. . 

C. A PRINTOUT OF THE BUFFER. 


SAR OO Ge OSes AVTSBESwWFBW*AI SFT VV SASOSSVW*ABVSOS* SB VS SSTVTABSSESIFTWASFSIVSVSs ST VWTWISO* BAW VT HV FF GOOF 22S SESSA ss 


PCAP LISTING ‘3e USING PCAPs» PERFORM A 

WRITE OP TO THE SPO “USING 
THE FA REGISTER AS THE 
DATA BUFFER. PRESET THE FA 
REGISTER TO THE EBCDIC 
CHARACTERS™1A2"%. OB8TAIN 
THE FOLLOWING FROM THE 
TRACE OUTPUT: 


A. MEMORY ADORESS OF THE I70 
DESCRIPTOR. 

Be ADDRESS OF THE DATA 
BUFFER. 

Ce A PRINTOUT OF THE DATA 
BUFFER. 
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CARD READER CONTROL 
CARD READER MTR TEST 1. INSURE THAT THE CARD 
ROUTINE MANUAL READER IS CQPERATING 
PROPERLY. 
PRACTICE 


EXECUTE THE CARD READER MTR IN DEFAULT MODE. 


PCAP LISTING Ze YOU SHOULD BECOME FAMILIAR 
WITH THE OP CODES | 
NECESSARY TO READ CAROS 
AND TO RECOGNIZE DATA THAT 
IS PUNCHED IN THE CARDS. 


PRACTICE 


USING PCAP» EXECUTE THE NECESSARY OPS TO READ A DECK OF CARDS AND 
PRINT THEM ON THE PRINTER. SEE YOUR INSTRUCTOR FOR A DECK OF 


CARDS. 
PCAP LISTING 3. YOU SHOULD BE AWARE OF THE 
VARIOUS STATUS COUNTS THAT 
CAN OCCUR IN THE CARD 
READER CONTROL. 
PRACTICE 


USING PCAP» CAUSE AN ENTIRE READ OPERATION USING THE SINGLE STEP 
TOGGLES -« USE THE TRACE OPTION ALSOw VERIFY THE STATUS COUNTS ON 
THE TRACE. 


BCAA NBSEDBSHASBPVW*SS*’*VSSCSVWS SEO VST S*SSPVSO*A*SSA*S*PI SO VWIVS AVE SBF STVIS*OSBSTBTSBABWSOHA TSE VLBA S @OGC2GTSLOSEBHDW*A OSES 
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96 COL CARD DEVICE CONTROL 
MFCU MIR TEST ROUTINE le INSURE THAY THE CARO 
MANUAL DEVICE IS OPERATING 
PROPERLY« 
PRACTICE 
RUN THE MFCU MIR TEST IN ALL SECTIONS. VERIFY THE RESULTS OF EACH: 
SECTION BY READING THE MFCU MTR LISTING. 
PCAP LISTING 2. YOU SHOULD BECOME FAMILIAR 
WITH THE VARIOUS OP CODES 
FOR THE MFCU. 
PRACTICE 
USING PCAPs PERFORM THE FOLLOWING DPS TO THE 96 COL. CARD DEVICE: 
Ae READ 
B. PUNCH 
C. PRINT 
De. READ AND PRINT 
PCAP LISTING 3. YOU SHOULD BE FAMILIAR 


WITH THE VARIOUS STATUS 
COUNTS ENTERED IN A CARD 
READ OPERATION ON THE MFCU 
CONTROL. 


PRACTICE 
USING PCAP» WITH THE TRACE TOGSLE SET» CAUSE A READ OP TO SINGLE 


STEP THROUGH ITS OPERATION. VERIFY CORRECT STATUS COUNTS WITH THE 
MFCU T/M. 
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DISK CARTRIDGE CONTROL 
DISK CARTRIOGE MTR TEST | le INSURE THAT THE DISK 
ROUTINE MANUAL CARTRIDGE IS OPERATING 
PROPERLY. 
PRACTICE 


USE THE DISK CARTRIDGE MIR TEST ROUTINE. PERFORM ALL SECTIONS. 


2B O BESS BBA S SEB SS SEAS SVVESBWVWSSBWNASe ©AA| S*VSRASISSA SBVVWISFSVSSOOSSSSFTSESSSAWSANMPS*ASBA™RHRBAUDABB® EAB a @ 


PCAP LISTING 2e YOU SHOULD SE FAMILIAR 
WITH THE VARIOUS OPS FOR 
THE DSK CART. CONTROL. 


PRACTICE 

USING PCAP» PERFORM THE FOLLOWING OPS ON THE OISK SUBSYSTEM: 
Ae READ BURROUGHS FORMAT 

B. WRITE BURROUGHS FORMAT 


C. WRITE INITIALIZE 


EEO BAEH BOBS VSFC8BSTBDSAS @WSTSSTSVSEVWSD SSSSGVWS SWS BEVIS SFSVFIVWSVSOEIBVAVSSIVASSsVWS*ISSETP*ASEe VSO eeO age ooees*ooestwtesas @e & 


PCAP LISTING 3. YOU SHOULD 3£ ABLE TO 
INITIALIZE A CARTRIOGE BY 
USING PCAP. 


PRACTICE 


USING PCAPs FIRST WRITE INITIALIZE SECTOR O» SECTOR 32» SECTCR 64> 
ETC. NEXT» WRITE BURROUGHS FORMAT » SECTORS 1 THRU 315 33 THRU 63> 
65 THRU 9456 ETC. PROVE THAT [T IS INITIALIZED BY PERFORMING A READ 
BURROUGHS FORMAT ON THE ENTIRE SURFACE. IF HELP IS NEEDED» SEE 
YOUR INSTRUCTOR. 


f i 
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DISK CARTRIDGE CONTROL 
PCAP LISTING | &e YOU SHOULD BECOME FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH OYSK 
CARTRIDGE CONTROLS. 
PRACTICE 
USING PCAPs» WRITE A KEYED ADDRESS PATTERN OVER AN ENTIRE DISK 
CARTRIOGE. 
PCAP LISTING Se YOU SHOULD BECOME FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH OLSK 
CARTRIDGE CONTROLS. 
PRACTICE 


USING PCAP AND THE DISK CREATED SY THE PREVIOUS OSJECTIVEs READ 
THE INFORMATION BACK AND VERIFY THAT IT CORRECT. 


ROS ae OB BKB OBOE SOA BOBS SVS’ SSHSBW*BF*EA BWC BASsASVWVW_* Veer BeVWweees O2VeeeQVTaeQe VBWeesTeeoae soe @2aeteaaena a @ 


PCAP LISTING 6- YOU SHOULD BE FAMILIAR 
WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH OISK 
CARTRIDGE CONTROLS. 


PRACTICE 


USING PCAPs WRITE A ROTATING EBCDIC DATA PATTERN ON TEN SECTORS OF 
THE DISK CARTRIOGE. 
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PCAP LISTING . 7e YOU SHOULD BE FAMILIAR 
LY WITH THE OPTIGNS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIOGE CONTROLS. 


PRACTICE 


USING PCAP AND THE OISK CREATED IN THE PREVIOUS OBJECTIVE.» READ 
THE INFORMATION BACK» AND VERIFY THAT [T IS CORRECT. 
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DISK CARTRIDGE CONTROL 


PCAP LISTING Be YOU SHOULD SE FAMILIAR 
; WITH THE OPTIONS IN PCAP 
ASSOCIATED WITH DISK 
CARTRIOGE CONTROLS.~ 
PRACTICE 


USING PCAPs PERFORM A CONTINOUS READ OPERATION OF THE ENTIRE DISK- 
AND USE AN INCREMENTING REFERENCE ADORESS PATTERN. 


CSK CIG T/M 9e YOU SHOULD BE FAMILIAR 
WITH THE STATUS COUNT 
SEQUENCE DURING WRITE OPS 
ON THE OISK CARTRIOGE 
CONTROL. 


PCAP LISTING» 


PRACTICE 


USING PCAP» OBTAIN A TRACE OF A TWO SECTOR WRITE OPERATION ANDO 
VERIFY THE SEQUENCE OF STATUS COUNTS BY USING THE OSK cCIG T/M. 
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TRAIN PRINTER CONTROL 
TRAIN PRINTER MIR TEST le INSURE THAT THE TRAIN 
ROUTINE MANUAL | PRINTER IS OPERATING 
_ PROPERLY. 
PRACTICE 
USING THE TRAIN PRINTER MTR TEST ROUTINE» RUN ALL SECTIONS OF THE 
TEST. 
PCAP LISTING» TRAIN 2. YOU SHOULD SE FAMILIAR 
PRINTER T/M WITH THE VARIOUS OP CODES 
AVAILABLE FOR THE TRAIN 
PRINTER CONTROL. 
PRACTICE 


USING PCAPs PERFORM THE FOLLOWING OPS TO THE LINE PRINTER: 
Ae PRINT» SINGLE SPACE 

B. PRINT» NO SPACE 

Cw. PRINT» SKIP TO BOTTOM OF FORH 


0. SKIP TO TOP OF FORM 
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FILE PARAMETER BLOCK (FPB) 


Compilers build a File Parameter Block (FPB) for each file declared in an 
1—-object program. The ienceh ef each FPB is one disk segment, The FPB 
defines the file and its characteristics, At BOJ, the MCP stores both the 
File Parameter Block and the Program Parameter Block in the log area on 
disk (regardless of the LOG option setting) for reference during execution, 


NOTE 


The disk space used to store the PPB and the FPBs is returned 
at EOJ if the LOG option has not been set, 


FILE INFORMATION BLOCK (FIB) 


A File Information Block (FIB) is an MCP table residing in memory containing 
information concerning a file. There is a FIB for every file that is 
processed. It is created from information in the associated File Parameter 
Block, and is used during the processing of the file. For example, the 

record size and blocking factor are two of the parameters that the FIB receives 
from the FPB. 


Other information maintained by the MCP in the FIB consists of the input/ 
output mode and the current status of the file,‘ as well as counters and ~ 


data reference pointers, a 
P Lhe oi Ra 
i. Tee ee eee 
CHANNEL TABLE [oslo je Tart fe 


The MCP Value stack contains a set of eight contiguous 24-bit fields (Q-7), 
Each field contains either a zero eke 1 table memory address 
corresponding to that port. ft iia cult 


x 
ne 


Each Channel table is an area in memory containing 16 entries, each 48 bits 
in length. : 


: ; Reis vig “5 
osm thes its 
INPUT/OUTPUT ASSIGNMENT TABLE (IOAT ihe A 


The Input/Output Assignment Table (IOAT) is a memory resident table, 
constructed, and used exclusively by the MCP. The purpose of the IOAT is 


) OF 

to retain information concerning the status and availability of all | a 
; Dey ? peer af. 
peripherals on the system. Sofl7O* . Ka 
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Each of these is utilized as follows: 


1. Clock cable, takes early system clock from the processor (clock module on 
B1720) to the I/O Subsystem. On the distribution card, this clock is retimed 
and shaped and becomes the I/O Clock, and is distributed via coax cables 
throughout the I/O Subsystem (See Below). 


2. Sixteen Line Control Cable, carries five control signals (command active, 

response complete, service request, clear, power-on) between the processor and 
the I/O's. It is connected via chip sockets on both ends, due to lack of F/P 

connector space on the distribution board. 


3. 50 Line Data cable, carries the I/O Bus (I/O Data Lines) of 24 signals 
between processor and I/O's. It is connected to F/P connector Xi# on the I/O 
Base, 


The signals contained on these cables will be distributed to the I/0 Controls 
in the I/O Base via the Backplane. , 


I/O SUBSYSTEM EXPANSION 


An I/0 Base assembly is compulsory on all systems, but may not have sufficient 
space to contain all controls required. (e.g. three type B controls may be 
needed). There are two methods of expanding the I/O Subsystem, and they may be 
used singly, or together. The first is to add another I/O Base assembly, 

which is essentially the same as the first except for the interface board 

(now the sub-distribution board). This assembly is referred to as an 'I/0O 
Base Extension', and one is allowed per system. It has identical capacity to 
an I/O Base. 


The second is to add 'free standing! I/0 Controls which come complete with their 
own backplane and interface card (e.g. Mag. Tape, Single Line). In either case 
interconnection to the I/O Base,. and each other, is the same. A 'Daisy Chain' 
is created (via F/P Cables), and the I/O Bus and control signals are distrib- 
uted along this chain, with termination of the signals always being on the 

last interface card in the chain, via pluggable load resistor packages. 


The interface card in any I/O Backplane (including the I/0 Base) is always the 
right hand card as viewed from the frontplane. On most freestanding I/O's this 
is referred to as card 1, and will probably contain general control logic as well 
as the interface circuits for these controls, 


Note that although the control signals between the CPU and the I/O Base are 
carried via a 16 pin special cable, distribution of these signals from the I/0 
Base ‘to other I/O subassemblies is via a regular 50 pin F/P cable. 


Consult the I/O Base Technical Manual for further information on this subject, 
and for I/O Clock adjustment procedures, 
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CONTROL SIGNALS 


The five Control Signals, which along with the I/0 Bus itself complete the 
I/O Interface, are defined as follows. Four of the levels are generated 
within the processor, and one within the I/O Controls. 


CA 


RC 


SR 


CLRB 


PWRON 


10S 


COMMAND ACTIVE. CA indicates to the I/0 Controls that a command is 
being transmitted to either one or all of them. The Control(s) 
designated must receive the command at this time. 


RESPONSE COMPLETE. Normally indicates that a response to the command 
just issued by the processor is expected from an 1/0 Control or 
controls. 


SERVICE REQUEST. Is sent to the processor from an I/0 Control when 
the control is at a point in its operation where it requires processor 
intervention - this is the only way an I/0 can contact the CPU 
directly. SR true will set CC Register bit 1 true, and this should be 
picked up by the software currently active which should then initiate 
the appropriate I/0 handling routine. 


CLEAR BUS. Is true when the console ‘CLEAR’ pushbutton is pressed. 
Most logic within the controls will be reset, and the controls will be 
set to idle status. (Note: The Clear Pushbutton is not activated in 
the ‘Run’ mode.) : 


POWER ON. Is false during the Power-up period, thus preventing random 
logic activity at this time. Once DC Power is stable, PWRON will 
maintain a constant true. 


The direction of transmission (to or from the Processor) is controlled 
by the signal ‘I/O SEND' (10S), which may be generated by any 1/0 
Control in the Sub-system. 10S is normally false, enabling the input 
gates from the Processor. When an individual control is required to 
send information to the Processor (during the ‘RC’ portion of a 

CA-RC cycle), it will generate IOS, thus reversing the direction of 
the I/0 Bus. 
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EXAMPLE OF HOW SYSTEMS SOFTWARE HANDLES AN 1/6 


1, Let us assume that a program is executing, and it reaches the point where 
it needs to begin reading cards from a card file for the first time (i.e. a 
card file is to be opened). This.is a function which the program interpreter 
is not equipped to handle, and so it will ‘communicate! a request for GISMO 

to handle it. A switch will occur and GISMO will become the active interpreter, 


2. GISMO will examine the communicate message and decide that it requires MCP 
assistance, as this file is being accessed for the first time, thus it will 
pass control over the the MCP, and the SDL interpreter will become the active 
MICRO- PROGRAM, 


3. MCP will check its "I/O Assignment Table" to see if there is an unassigned 
card reader on the system, (Note: although a card reader may be unassigned, 

the MCP will have automatically read the first card in any reader made ready, 
which should have been a control card or label (?date filename); thus if there 

is more than one reader on the system, the MCP will assign the one which contains 
the file requested by the job.) The unassigned reader will be assigned to this 
job, thereby preventing any other job from using it while this file is open. In 
order to do this the MCP will itself have to use the 1/0 Driver code in GISMO. 


4&. To communicate its request for an I/O operation to GISMO, the MCP will gen- 
erate an 'I/O descriptor! which describes in detail the operation to be per- 
formed and the device on which it is to be performed. The 'I/O Descriptor’ 
will be written into memory, where it will remain, at an address indicated by 
the 'Reference Address', until this file is closed. The descriptor describes 
just one I/0 operation (e.g. read one card, print one line), thus, to read a 
file a single descriptor may be used many times. (See below.) 


5, With the descriptor in memory, MCP hands back control to GISMO, which pro- 
ceeds to perform the operation described in the I/O Descriptor given it by MCP. 
This is done by executing those MICRO-ROUTINES which constitute the ‘I/O Driver' 
The operation is completed in two parts, GISMO first sets up the card reader 
control to perform the operation required, and then exits temporarily while 

the operation takes place, (this takes a long time relative to the speed of the 
system), The exit is to the MCP, which must decide what to do next. 


6. Having been set-up by GISMO, the reader control will go ahead and cause a 
card to be read by the reader. The information gathered during this operation 
will be stored in the buffer within the control. When the operation is complete, 
tthe control is able to communicate with GISMO (through the processor) that it 
needs attention (Hardware ‘SOFT' interrupt). 
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7. GISMO is re-entered from whichever interpreter was executing at the time the 
interrupt from the I/O Control took place (a check is made for such interrupts 
“Between MACRO insrructions), and it will proceed through the second half of the 


“{70 operation, which is placing the read information in memory. The location 
of the data in memory will have been determined by the MCP, and included in the 
I/O Descriptor. 


8. A *Result Descriptor! will be accepted from the control after the data 
transfer, indicating how the operation went, if any problems occurred, etc. 
This descriptor is written into a special field reserved for it in the I/O 
Descriptor. If a problem did occur, control is now handed back to the MCP as 
a user program cannot handle this. Otherwise, GISMO will now hand back control 
directly to the user program, with a communicate indicating a good result, and 
the location in memory of the card read data the program originally requested. 


The above procedures are illustrated below in Flow form. 


USER I/O CONTROL 
PROGRAM GISMO MCP ACTIVE DESCRIPTION 


PROGRAM DECIDES NEED TO INITIATE 
READ OP. 


GISMO EXAMINES CCMMUNICATE AND 
. BRANCHES TO MCP FOR HELP, 


MCP GENERATES I/O DESCRIPTOR AND 
PASSES IT TO GISMO. 


GISMO INITIATES 1/0 AND SETS UP 
CONTROL TO PERFORM READ. 


READER PERFORMS OPERATION. 
GISMO EXITS BACK TO MC? AND 
OTHER PROGRAMS MAY BE EXECUTING, 


_1/0 CONTROL INDICATES OP, COMPLETE 
AND GISMO IS RE-ENTERED TO HANDLE 
DATA TRANSFER. 


GISMO HANDS CONTROL BACK TO USER 
PROGRAM WHICH MAY NOW ACCESS DATA 
IN MEMORY AND CONTINUE TO PROCESS. 


i 


Sides 34 00% e ania 


1/0 INITIATION PROCESS FLOW 


NOTE: A ‘REPEAT READ! operation, i.e. a subsequent Read on a file after ini- 
tiation as above has taken place will be handled a Little differently. The 
I/O Descriptor can continue to be used again many times after it has first 
been created, thus it is enty set up once by the MCP, at File Open Time. 
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After the user program, in the above example, has finished with the data it 
received during the I/O, it may decide it needs more data, so a further 1/0 
operation is initiated. This time, however, when MCP receives the request, 
it merely "Re-Activates" the same I/0 Descriptor as before, which is still 

im memory, and calls GISMO to execute it again. Thus, after the first I/O 

on a file, subsequent operations can be handled much more quickly. 


In the above example, one descriptor has been created by the MCP for the par- 
ticular file in question, and this in turn defines one area in memory, or 
'Buffer' to contain the I/O data. It can be seen that in this case, each time 
the user program requires activity on this file, it must wait, after the I/O 
has been initiated, until the physical I/O has taken place, before the needed 
data is available. This will have a bad effect on program execution time, as 
the program will continually be in a "waiting for I/O" status. To alleviate 
this problem, it is possible for the program to request the MCP to allocate 
two or more 'Buffers', and hence Descriptors, toa file at 'Open' time. Each 
of these descriptors has in it a field which contains the address of the next 
descriptor in memory. The last descriptor points back to the first. Thus, the 
descriptors are formed into a closed chain, within which they are "Linked! 
together. (See explanation of I/O Descriptors below.) | 


it is an automatic function of GISMO, once it is commanded to "execute" an I/O 
Descriptor (via its "Soft I/O" Routines), to pick up the next descriptor in a 
chain, and execute it after the previous one is completed. For example, in 

the program described above, the first I/0 would take place as normal. However, 
if a second Buffer was assigned to this file, at the time the first Buffer load 
of information was passed to the program (first physical I/O complete), the 
second 1/0 Descriptor in the chain would automatically be initiated, prior to 
the program requesting it. Thus, when the program next requests an I/0, GISH#O 
will find it already complete, and will pass the new data to the program immed- 
jately, instead of waiting for the physical activity of the peripheral. At 

the same time the first descriptor will now have been made 'Ready' again by 

the MCP (Program has finished with this data), and GISMO will re-execute it. 

In this way the I/O can be kept one or more steps ahead of program requirements, 
much improving system efficiency. 


I/O HANDLING IN OFF-LINE ROUTINES 


In the descriptions above we have been referring exclusively to 1/0 Operations 
in an 'On-Line't environment, i.e. under MCP control. There are many programs, 
particularly Test Routines, which do not operate in this environment, i.e. 
they are ‘Off-Line’. | 


The 1/0 handling procedures within these routines are of necessity, similar to 
the On-Line procedures. Each program contains its own "I/O Driver" Routines 
(assuming the program is written in MICRO-CODE) and these are very similar to 
those contained in GISMO, with the addition perhaps, of more error diagnostic 
capability. The main body of the program, when it requires an I/O, will gen- 
erate an 1/O Descriptor identical to the one generated by the MCP, and branch 
into the I/O Driver to have it execute. 
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The purpose of Input/Output descriptors, as explained earlier, is to communicate 
control information to the I/O Drive Routines in GISMO (or some other soft I/0 
Driver Micro-Program) so that these routines may cause the I/O Control desired 
to perform the necessary operation on the Peripheral. 


1/0 DESCRIPTOR 
1/0 
CONTROL [77] PERIPHERAL 


GISMO C.P.U. 1/0 BUS 


(SOFT I/O ROUTINES) 
1/0 
CONTROL ft) PERIPHERAL 


i 

{ 

SOFTWARE i 
| i 
{ HARDWARE 


ie 
O DESCRIPTOR FORMAT 


The format of the I/0 Descriptor is the same for all I/O's, although for some 
devices certain fields may not be significant. It consists of 7 fields, each 
RF. which is24 bits, long, making the whole descriptor 168 bits long. Under 
On-Line conditions, the MCP suffixes several more fields tothe descriptor for 
its own use, but these do not affect the I/O Driver, and will not be discussed 
here, for further information see the MCP Reference Manual. 


Reference 
Address 
4 A 5 


Cc 
FIELD 
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THE REFERENCE ADDRESS —— 


The location of a Descriptor in memory is contained in a separate 24-bit fLeld 
called the 'Reference Address', This address points to the beginning of the 
second field of the Descriptor, not to the absolute beginning. It is trans- 
ferred to the I/O Control Hardware by the I/O Driver during the initiation of 
an I/0, and is passed back by the Hardware to the Drive during the completion 
of the same I/O. This address is then used by the I/O Driver to relocate the 
Descriptor for which this particular I/O was initiated. 


The various fieldsof the I/O Descriptor itself are described in the following 
paragraphs: 


ACTUAL ENDING ADDRESS 


This field contains the address of the location.in.the memory data buffer (+1) 
where the last-bit-of- -tnformation transferred to or from the.I/0.Contral was 
located. |. This is used by all controls, but is especially important for variable 

~reeord’Iength devices (such as the SPO) where the actual buffer size may cfcen 
be much larger than the data field transferred. Thus the software has a means 
of knowing where data received, or to be transmitted, on any given operation, 


stops, if it is not at the end of the buffer. 
RESULT STATUS 


At the end of every operation the I/O Control transmits back to the I/0 Driver 

a 24-bi esult descriptor field, which contains information on the status of 
the just completed operation. This result descriptor is written into the result 
status field of the I/O Descriptor. 


Prior to the receipt of the result descriptor from the control, the result 
status field is used to store other information pertinent to the I/O opera- 
tion, such as port and channel numbers for the control to be driven etc. This 
provides an extra communication link between the MCP and GISMO. 


LINK ADDRESS 


The Link Address_is a 24-bit field which will provide the means of chaining 1/0 
Descriptors to each other (see below). It will contain either the reference 
address of this descriptor if no chain exists, or the reference address of the 
next descriptor in the chain if one does exist. 


OP CODE 


This field contains the desired OP Code and its variants, defining the ectual 
operation to be performed by the I/0. 


A - ADDRESS 


The A - Field contains the beginning binary address of the Input/Output Memory 
rea reserved fc for this descr: -ptor (i. e. the buffer). 


eel 
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B - ADDRESS 
The B - Field contains the ending binary address (41) of the pureee area re- 
served in memory for ‘this’ descriptor. vo 

Thus the ‘At gud: iB addvesses between them define the buffer address and size 
for the descriptor. 


C - FIELD 


This — field contains the ‘File Address' needed | for Disk Operations, and is 
redundant except | for those operations, It contains an absolute sector address 
which will point to the beginning of the area to be accessed ona particular ~ 
disk, Exactly which disk out of the several that may be on the system is 


“defined in the OP-Code,. 


TYPICAL I/O DESCRIPTORS 
Note that all numbering is hexadecimal. 
G) spo READ OPERATION 


AEA RS LINK OP A B Cc 
Descriptor: 000000 000000 014740 Q00000 OI14ED8 014F78 000000 
(Before Execution) 


AEA RS LINK OP A B Cc 
Descriptor: O14F20 800080 014740 000000 O14ED8 O14F78 000000 
(After Execution) 


Note that the buffer was not completely filled so ‘AEA' is not the same 
as 'B' after execution. 


(2) DISK WRITE OPERATION (2 SECTORS, ADDRESS @15@) 
AEA RS LINK oP A B Cc 


Descriptor: 000000 000000 014740 400000 O14ED8 O15A18 000015 
(Before Execution) 


: AEA RS LINK OP A B c 
Descriptor: O15A18 GO40EO 014740 400000 O14ED8 O15A18 000015 
(After Execution) 


In the above examples the reference address was @014740@ 
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The ability to link or chain together I/0 Descriptors provides for the maximum 
utilization of the Processor and Peripheral devices. Illustrated here is a 
sample chain consisting of three descriptors: 


as [Link ee ee ee ee en #1 
fAcA [RS [tink]op |a |B |[c | DESCRIPTOR #2 
jaca [rs |[utxx{or [a [a [c  | vescrrpTor #3 


Each descriptor within a chain will have associated with it its own buffer area. 
In the example above the program would have requested 3 buffers for this file, 
and the MCP will have automatically generated a linked ehain of 3 descriptors 

to accomodate this. 


In a serial processing operation (e.g. Reading cards) where each operation must 
occur in a fixed sequence, the I/O Driver software will not initiate a descriptor 
in a linked chain until the previous descriptor is completed. However, it will 
initiate a new descriptor before the user program has requested the data to 
which that operation relates (if this is a Read operation) and so the I/O can 
keep ahead of the program, increasing its execution speed. On a printing (Write 
Serial) operation using multiple buffers a program may dump data into a buffer 
for printing while the hardware is still handling a previous descriptor, thus 
there is no delay in program execution, as there would be on a single buffer 
operation, as the program would have to wait for the buffer to become avesteRAe 
before continuing execution. 


The Vinkin one descriptor to the next, and the initiation of that next des- 
criptor is a GISMO controlled operation. If while linking, GISMO hits a des- 
criptor that cannot be initiated (e.g. it is already running) then it will exit 
the I/O Routines, and will not return until told to do so by the MCP, 


Linking methods for disk and tape differ somewhat from other types of unit, and 
the MCP reference manual should be consulted for'more information” "this subject. 
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OPERATION 
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Information flow to and from the B 1700 I/O controls is managed by means 
of I/O Descriptors. The I/O Descriptor used for the B 1700 Magnetic Tape 
Control II consists of seven 24-bit fields as shown in figure 177. The func- 
tion of each field is as follows: 


E field 


RS field 


L field 


OP field 


A and B 
fields 


C field 


At the completion of a magnetic tape operation, the E field 
will contain the information end address. For Read Opera- 
tions, the address will point to the memory location where 
the next bit of data is to be stored. If a timeout or mem- 
Ory access error occurs during the operation, the address 
will be incorrect. For Write Operations, the address will 
be equal to the address contained in the B field unless a 
timeout or memory access error occurs. The E field address 
is not applicable for Lock, Space~to-EOF, Rewind, Test or 
Stop Operations. 


The RS field is used to store the result descriptor at the 
end of a magnetic tape operation. The first two bits of the 
RS field are also used to determine the status of the des- 
criptor. The function of these two bits is as follows: 


BIT CONFIGURATION FUNCTION 


Descriptor is not in use. 


Not applicable. 


The previous magnetic tape operation 
has been completed but the result 
descriptor has not been checked by 

. the MCP. 


The previous magnetic tape operation 
has been completed but the result 
descriptor has not been checked by 
the MCP. The result descriptor also 
contains an exception condition. 


The L field contains a link address that points to the 


RS field of the next 1/0 Descriptor. 


= SL wae Rie ee 


The OP field contains the operation code, variants, and the 
magnetic tape device unit number. 


The A and B fields contain the beginning and end addresses 
of the data for Read, Write or Erase Operations. These 
addresses must be in bytes (eight bits equal one byte). 
The A and B fields are not used for Space-to-EOF, Rewind, 
or Test Operations. 


The C field contains an address that points to the Lock 
Descriptor of the magnetic tape unit used by this I/0 
Descriptor. 
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Figure 1-7. B 1700 Magnetic Tape Control II 1/0 Descriptor 


In addition to the I/O Descriptors, a Lock Descriptor is assigned to each 
magnetic tape station in the magnetic tape subsystem. The Lock Descriptor is 
used as an entry to and exit from a string of I/O Descriptors assigned to a 
given magnetic tape station. Each string consists of one or more sequential 
1/O Descriptors. 


The Lock Descriptor also provides a means of locking out all other re- 
quests to the string until <!1 available 1/0 operations in that string have 
been completed. A block dingram of the Lock Descriptors and I/0 Descriptors 
used On a magnetic tape subsystem is shown in figure 1-8. 
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Figure 1-8. Basic Block Diagram of Magnetic Tape 1/0 Descriptor Strings 
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The Lock Descriptor consists of six 24-bit fields as shown in figure 1-9, 
The function of each of these fields is as follows 


E field.- The E field of the Lock Descriptor is not used. 


RS field The first two bits of the RS field are used to "lock" a 
string of 1/0 Descriptors. If the first two bits are equal 
to 00 (unlocked), they are changed by the I/O Driver to 01 
(locked) and a branch to a 1/0 Descriptor in the string is 
accomplished by means of the B field address. If the first 
two bits are equal to O01, the I/O Driver exits by means of 
the L field address to the next Lock Descriptor. 


L field The L field address is used as a link address to the next 
Lock Descriptor. 
OP field The OP field contains the Lock Operation code. 
A field The A field is used to store the link address of the first 
I/O Descriptor in the string. 
B field The B field is used to store the nett the 1/0 Descrip- 
: tor that is curveny 7 in operat ion. n.SAMe sors | 
C. fo elo The ke > Gx ie DY wz kK... ad! a of Yh. HV Cua Sor A 
BIT 
0 


RS L OP _ A 


bon (RESULT (LINK (OPERATION | (LINK A (uink B [Gs aK ¢ 
cat) STATUS) ADORESS) CODE) ADDRESS) ADDRESS) [402.265 
KIO A | tia 
be g nea \ TE Pre 
ph EE ogpreae) ae are 
eA = 
Sa Figure 1-9. B 1700 Lock Descriptor Format 
we 


All communicates to and from the I/O control are handled by a micro-coded 
program labeled CSM (Central Service Module). Specifically, a portion of CSM 
labeled I/O Driver handles all I/0 operations. The I/O Driver is initiated 
with a start address pointing to the RS field of a Lock Descriptor. (Refer to 
figure 1-10.) The first two bits of the Lock Descriptor RS field are checked 
for an unlocked (00) configuration. If an unlocked configuration is not found, 


the I/O Driver exits by fetching the Link address (L field) of the Lock Descrip~ 


tor which points to the next Lock Descriptor. The I/O Driver then checks the 
first two bits of this Lock Descriptor RS field for an unlocked configuration. 
If an unlocked descriptor is found, the I/O Driver locks the descriptor by 
transferring a 01 into these 2-bit positions, then transferring the previous 
contents of these two bits back to the I/O Driver. If the lock is not success~ 
ful (00 not received by the I/O Driver), the I/O Driver exits by means of the L 
field address as previously described. 


If the lock is successful, the 1/0 Driver checks the OP field of the 
descriptor. Since the OP field contains a Lock Operator, the 1/0 Driver exits 
by means of the B field address to the first I/O Descriptor in the string. The 
first two bits of the I/O Descriptor RS field are checked for a Ready condition 
(OO). If the I/O Descriptor is Nut Ready (these two RS field bits contain a 
10 or 11), the pointer to this descriptor is saved by storing it into the B 
field of the associated Lock Descriptor. The I/O Driver exits the I/O Descrip~ 
tor by means of the C field address which points to the RS field of the asso~ 
elated lock descriptor. 
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Reeey 


NO 


EX!IT BY THE C FIELD 
AOORESS TO THE AS- 
SOCIATED LOCK DES- 
CRIPTOR 


STORE THE POINTER 
TO THE PREVIOUS 1/0 
DESCRIPTOR IN LOCK 

OESCRIPTOR B FIELD 
UNLOCK THE LOCK 
DESCRIPTOR 


LOCK DESCRIPTOR 


YES 


EXECUTE THE 1/0 
DESCRIPTOR AND RE- 
LEASE THE 1/0 ORI- 
VER 


YES 


iS 
THIS THE 
LAST LOCK DESCR 
IN THE STRING 


RECALL THE 1/0 ORI- 
VER AS NEEDED TO 
HANDLE DATA FLOW TO 
AND FROM THE 1/0 
CONTROL 

(SERVICE REQUEST). 
STORE THE RESULT 
DESCRIPTCR IN THE 
1/0 DESCRIPTOR RS 
FIELD 


YES 


FEXIT BY THE L FIELO 
ADORESS TO THE NEXT 
LOCK DESCRIPTOR IN 

THE STRING 


OOES 
AN EXCEPTION 


iS THIS 
LOCK DESCRIPTOR 
reuee 


1S 
THIS THE 
LAST 1/0 OESCR 
IN THE STRING 


1S 
THIS THE 
LAST LOCK OESCR 
“JIN THE STRING» 


EXIT BY THE C FIELD 
ADORESS TO THE AS- 
SOCIATED LOCK DES- 


EXIT BY THE L FIELD 
TO THE NEXT I/0 


YES DESCRIPTOR IN THE 


STRING 


STORE THE A FIELO 
ADORESS OF THE LOCK 
DESCRIFTOR IN THE 8 


UNLOCK THE LOCK 
OESCRIPTOR 


Figure 1-10. Magnetic Tape I/O Driver Operation 
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SPO TEST-OP & REPORT IMMEDIATELY 


CE sc R [PT OR 8 Leet sr cower ec ewewnwacessowe OPED OC CS CE FOS BES CBSE DS 828 SES SC OSL 244 24H BESS GS C8 GE 68 E4640 46496 8H SECOSESESE CEE ECESETEHOBOCSG OD 


Cc Tac VAL COOCOd DATA EVESES LENGTH OCO1LEG 
BAX CISK SECTCR ACORESS OO32EF TINE CELAY 0100690 


MAIN SPEC CHANKEL C 10 2c RA 014740 MAIN TOGS QACOCO 

AND SPEC OLMMY REFERENCE ACCRESS 014740 ADO fOGS 1¢C6000 
OUMMY REF ACO INCREMENT. OCCCOG 

CESCRIPTOR: 00€CO0 D000COO 000000 800000 014€08 025088 Cacacd 

CVEFORE EXECUTION) 


TEST STS1C0001 C1ICd2C CLlOC2Ce XFROUTA 206080 010000 O2002C*® XFREU 
KFROUTA 200000 040C00 CSCC2Ce XFROUTA 260000 050000 06002C* XFROU 
XFROUTA 200047 080000 C90CZCe XFROUTA 200040 090000 OACO2C* TEST 
XF RIN @QCC00 130047 146C2C@ XFRIK 4000C0 1400460 15002Ce XFRIN 
XF RIN 490000 17G0aCc C10C2Ce 

CESCRIPTCR: O14€E08 BOOQOAC 000000 B0000C OLSEDS O15C88 OOCdCO 
CAFTER EXECUTICN) 80C080 DESIGNATED RESULT 


CL 234567 BP eS emo TOARCOLEFGHISKLMNOPGRS TUVHXY ZC DSS" LK SIS/Z>SwNE 


TA 2coo0oe O20C00 C3002Ce 
TA 260000 060600 C7CO2Ce 
S RiC800S 000C01 12002Ce 

460000 150680 36002C«e 


XFRCUTA ZOCRGO G3000C GaCazle 
XFROUTA 200003 070000 GTaCozce 
XFRIN 600000 220001 23602Ce 
XFRIN 460006 166000 17OG2¢e 


B1700 I/0 CONTROLS 


> 
a) 


SPO TEST-~OP & REPORT ON ENQUIRY 


OE $c R IP°t CR Bloor rccuvcns wwseeuwese SD OOOH © 8 6 OF OE OO SF CO OCS OC SF © OF 6668 OE ES OH 24S OF OE OS OC O64 OF ©F24E 4246 BES SCTCHSSSBPSSTBSVLESVS* CERES OG 


MAIN SPEC CHANNEL QO Io 2c FA 014740 MAIN TOGS OA0C00 
ADO SPEC OUMMY REFERENCE ADDRESS 014740 ADO f0GS 10C000 


OUmMMY REF ADD INCREMENT 0C60000 
CESCRIPTCR: OOCO0O COCCOO 000000 9CO00C OL4E0S 015088 COCO0G 
CJEFGRE EXECUTION) 


TEST STSLCOOOL OLCC2C CLOCZCw XFROUTA 200050 010000 O2co2Cce 

XFROUTA 2CCO0CO O4CC00 C5002Ce XFROUTA 2C00C0 9050000 C&CO2Ce 

XFROUTA 20G047 O8CCOO C9002ZCe XFROLTA 200040 090006 OAD02Ce 

XF RIN 4C0CO00 130C4&7 14002C@ XFRIN 400000 240040 15002Cs 

XF RIN 400000 1700AC C1ICC2C« 

CESCRIPTORS OL4SEDS CICOAC OQOOCC 9CO00C OLS4EDS 015088 GOCOCO 
CAFTER EXECUTICN) 80C080 DESTCNATED RESULT 


OLZT4SE7 SP a Sem oOPOABCOEFGHISHLKACPERS TUVWXYZ VS ONC KS IES > ENE 


c 


TAC VAL 00C0C€00 DATA E7ESED 
MAX O(SK SECTCR ADDRESS 00328F 


XFRCUTA 200000 O20C00 O3C02Ce 
XFRCUYA 2060000 060C00 C7COo2cs 


TEST 
XFRIN 


3 


R20000S5 O000CO1L 12002Ce 
400000 150CC4A 36002Ce 


XFROUTA 


XFRCOUTA 
XFRIN 


XFRIN 


LENGTH QOO1EO 
TIME DELAY 010000 


2006C0 G3000C Q4002Ce 
200001 070000 C8CO2Ce 
400000 120001 13002Ce 
400000 260000 17¢602Ce 
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Oy) 


SPO READ -OP 


Le 


ce §c R IPT oR Eleerse crew PPE TTTTTITETLIrTLITrTLTTLrirrettrtT ttt) 


MAIN TGGS 049009 


WATN SPEC 
SPEC 


CESCRIPTOR: o00c600 000 
CJEFCRE EXECUTION) 
CA R 
TEST STSLOCOOL O1007C 
XFROUTA 20CC00 O4CC00 
XFROYTA 200047 Ch8&OCCC 
XF RIN &£0CCO0 OC0V04? 
XF RIN 600000 oF o0ocs 
MF REN 4£0CC00 OFCOC! 
XF RIN £CCC00 Of 9006. 
XF RIN 4C09CO cFQOCCL 
XF ROW &4C000C OF OCDS 
XF RIN 400000 OF CCDS 
xfF RIN 4C0000 OFCONG 
XF RIN £00000 OF CCC3 
XF RIN acoccd i1¢C03 
XF RIN 400000 1709089 
CESCRIPTCR: 


CAFTER EXECUTION) 


CHANNEL O 

DUWHY REFEREKCE ADORESS 014740 

OLMMY REF ADC INCREMENT, OCCCOO _, 
00 O0VD00 OODD00 O14EC8 015088 000000 


10 2c 


(Ca) RC 

O1dc2zce 
c5s0C2Ce 
c90C2Ce 
CO0C2Ce 
CFOGeCe 
CFCC2Ue 
cFoCc2Ce 
OF OCLCe 
CFOC?2ZC*® 
CFOC2Ce 
CFCC2ZCHe 
OFOQ2Ce 
r5cc2ce 
Ci0c2ce 


RA 014740 


Ce 


XFROUTA 20000 
KFROUTA 20C0CO0 
XFRIUTA 200040 


XPRIN 
XF RIN 
XF RIN 
XFRON 
XFRIN 
XP RIAN 
XFRIN 
XFRIN 
XFRIN 


4ccoaco 
4000C0 
§¢c000 
£00009 
4ccoco 
4cacdo 
40Cc0CO 
&caoca 
4000C0 


TRM DATALOCOCE 


THIS TA SPO READ COMKANO YO “PCA? 


ADD 


01000C 
05000¢ 
090000 
Oo0usc 
OFOUE? 
OFO04GC 
OFOO4C 
OFOOCS 
OFOODS 
QFOOCS 
OFOOSC 
OFOOCL 
£50000 


¢ a5 f : 
o2cocCe 
OoCO2Ce 


“QACO2Te 


OF Q02T + 
OFQQ2Ce 
OF COlCe 
oF ao2zce 
CFCO2Ce 
OF O02Ca 
OFOO2Ce 
OF CO2Ce 
OF Q02Ce 
415C02Ce 


OLSFFC 80CC8C ACOOOG DCOQKDC GISELE 915068 COSoCO 
800080 OESIGNATED RESULT 


“TOGS 100000 


KFROUTA z2C0C00 
XFROUTA 20000C 
TEST S$ R1C0005 


XFRIN 
KFRIN 
XF RIN 
XFRIN 
XFAIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 


4CQCOC 
400C00 
4C0000 
4ca00c 
469000 
400000 
490000 
409000 
400000 
460000 


C INC VAL 900000 
MAX DISK SECTOR ADORESS 0032aF 


C2c¢00 
060C00 
ooocol 
Crcce3 
Of 0C40 
CFOCE2 
OF OCD9 
OF OC&O 
OF OCD4 
OF OC40 
OF OC7TF 
OF 0CD7 
150¢80 


ra 
DATA E7ESED.. 


C3CO2C « 
C7r002Ce 
CBCO2ZC® 
CFOO2C « 
Cr co2ce 
CrCcC2Ce 
CFCOeCe 
CFCO2T®s 
CFCC2C® 
CF002T* 
OF O02Ce 
OF QO2C« 
16002¢ 4 


XFROUTA 
XFRGUTA 
XFRIN 
XFARIN 
XFRIN 
XFRIN 
XFRIOIN 
XFRIN 
XF RIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 


pee 


LENGTH 0001£0 
TINE OELAY 010000 


zococa 
200cOol 
4000CC 
400000 
600000 
4000C90 
400CQ0C 
400000 
4o00ccc 
4oocac 
400C0C 
4000C0 
400000 


030090 
070090¢ 
O8000L 
oroocs 
OFOOC? 
OFO007 
OFOOCS 
OFOOCS 
OFOOC 
CFOOES 
OFO0D7 
OFQQ7F 
160000 


04C02Ce 
O8CO2Ce 
OCCO2Ce 
OFCcO2Cs 
aFCO2Ce 
CFCO2Ce 
QFCQ2Ce 
CFCO2Cs 
OFco2Cce 
QFCO2Cs 
OFCO2Ce 
211¢602Ce 
17002Ce 
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omy 
<h 


SPO WRITE-OP 


SE sc R rer CR 8 i= Se Oe 8 OO 2 0 8 OO Ow 68 0 0 8 68 OO © 8 SSD SO DO SOF 8 OY COS OES OOS © OS OF CRONE OHE EOCENE S OCBETTOTETDAAAAAEZGE 


LENGTH OCOLEO 
TIME CELAY 010000 


PAIN SPEC 
SPEC 


AD 1 


OE SCRIPTCR: OOCCOO CCGCOO O000CE 40000C OL4ETS 015088 cocooe 


CHANNEL Q 
DUMMY REFERENCE ADORESS OL474C6 


10 2c 


RA 014740 


DUMMY REF ACG INCREMENT 000000 


CZEFORE EXECUTION) 


TEST STS 1C000% 


XFROUTA 
XFROUTA 
XFROUTA 
XFRCUTA 
KF ROUTA 
Xr ROUTA 
XFROUTA 
XFROQUTA 
XF RCUTA 
xFIOUTA 
XE RQDUTA 
XF RIN 

XF RON 


CESCRIPTOR:S 
CAFTER EXECUTION) 


THIS TA SPO READ CUMMAND 


2co0c9o 
20c0Cc4a 
20900C9 
2005C7 
2000C5 
2000C35 
2c00Ct 
20c0c3 
2cccg7 
20007F 
2cc00t 
400000 
4¢CC000 


01002C 
04¢CC€00 
ceccoo 
OECCOO 
cCEdcOC 
OECCOO 
ceccad 
OECCOO 
Ofaco¢ 
OFOCOC 
ccccco 
C7cCc00 
12CC08% 
160C00 


C1ocece 
csocece 
cCeOC2Ce 
CECC2Ce 
CECC2Ce 
cEO02C* 
CcEGc2ce 
cEQC2Ce 
GEOC2C* 
CEQC2Ce 
CECC2C* 
C8CceCe 
130C2C* 
‘~7CC2Ce 


XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFRCUTA 
XFRCUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFRCUTA 
XFROUTA 
XFRIN 

xFRIN 


TO “PCAP* 


209040 
<cocco 
Z0a0c9 
~€CQoc1 
2Ccole 
2000C}% 
<CCOC& 
2co0cs 
2CQdcté 
<CQocs 
2ccocs 
200047 
40C0CO 
4000C0 


MAIN TOGS QACO00 
TOGS 10CC000 


ADD 


010906 
05090¢ 
of000C 
O£000C 
O£000C 
0£0000 
CEO000C 
QE000G 
OEQ00CG 
0cO00C 
O00 
080000 
130047 
170080 


cC2002ce 
06cO2Ce 
QECO2Cs 
ceoo2ce 
aE CO2T* 
OECO2Ce 
OECU2Cs 
OF CO2C*s 
OECO2C® 
OECQ2C* 
11¢02Ca 
O9CO2Cs 
14002C* 
O1CO02C« 


OL4SFFS 8CC080 OCOOCO 490000 O14E08 015088 600000 
800080 DESIGNATED RESULT 


XFROUTA 
XFRCUTA 
XFROUTA 
XFRCUTA 
XFRGUTA 
XFRCUTA 
XFROUTA 
XFRCUTA 
XFRCUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFRIN 


2¢0000 
2c0000 
ZQQoE2 
2C904C 
200040 
Z000C4 
200004 
2CO00C& 
200040 
2c00C1 
2c000C 
20004C 
400000 


Cc 1ac VAL G00CO00 
MAX OLSK SECTICR AODRESS 00328F 


o2CC00 
060000 
o£ 0C00 
cE CCOO 
0£ C609 
o£ CCOO 
0£0C00 
0£ 0600 
O£0COO 
CE OCOO 
11000 
o9ccod 
440€40 


OATA E7E8ES 


C3CO2C» 
CECoOeCc es 
CECO2C®* 
CECO2C® 
CECCZC « 
cCeco2ce 
CECO2Ce 
CEQ02C® 
OECO2C«e 
CECO2C® 
C7CO2C« 
CA002C® 
15002C « 


XFQCUTA 
XFRCOUTA 
XFRGUTA 
XFRCUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFRGUTA 
XFRCUTA 
XFROUTA 


200C00 
2000E 3 
200046 
2O00E2 
<000Cc9 
2cocséc 
cO00TS 
<00C40 
<O007F 
20c0c7 


TRM DATAICOCCE 
TEST S R100005 


XFRIN 


400C00¢ 


030000 
Q£0090 
£0090 
O£OCO™d 
Q£000C 
QE000G 
QEG000 
0£0090 
0€0090 
O£OQO0C 
070006 
000001 
150086 


Gsoo02Ce 
OECO2C®e 
OECO2Ce 
QECOLCe 
GECJ2Ce 
QOEca2ce 
OECO2C®s 
OECO2Ce 
CECO2Ce 
QECo2Ccs 
C7002Ce 
i2co2ce 
16C02Ce 
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PRINTER TEST-OP 


CE SCRIPTOR Sl oer ec eewowwowwcen ma nawae Oe 2 OPS 6 OBE OSS OC COE SC 88 BE @ £2 64S BECO S AHS DS CFS BH CGHSALSSSSVSTFTSOHSEHSEHASHSTHRSESHSHBAOETZAFEA 


RA QO14740 MAIN TOGS OACCOO 
AQO SPEC OUMMY REFERENCE ADCRESS 014740 ADD TCGS CacQgad 
OUMMY REF ADD INCREMENT 000000 


VAIN SPEC CHANNEL 3 


CESCRIPTOR: OOCQOG OCOCOCD 000000 80000C OL4SELSB 015088 caodace 


CBQEFCRE EXECUTIGN) 


TEST STS130COL OLECIC 
XFROVUTA 230000 040C00 
XFRGUTA 230047 O8CCOO 
XFRIN - 30000 130047 
XF RIN 430000 17009C 


OESCRIPTOR:s OLSEDS 800890 00000C BQ000C OL4ECS 0159088 COC0CO 


In 10 


C1CcCids 
CSCCLOe 
090C1i0« 
140020¢ 
C10C10+ 


XFRCUTA 230080 010000 C2C010»8 
XFROULTA 230000 050006 0600106 
XFRCUTA 230040 090006 120010» 
XFRIN 630000 140040 1500108 


CAFTER EXECUTION) S8CCC8O DESIGNATED RESULT 


OL 234567 890Se= oe 2HABCOLFGHIIKNLMAOPORS TUVWXVZC SOL <E15/2>90N5 


C TAC VAt 900C00 DATA E7EBES 
MAX DISK SECTCR ADDRESS 00328F 


LENGTH OGOLEO 
TIME CEL AY 010006 


AFROUTA 230600 020C00 C30010*® XFROUTA 230000 030000 O4C0100 
XFROUTA 230000 O6GC05 C7Q0L10% XFROUTA Z23O0COL 9070000 O8co10s 


TEST 
XFRIN 


$ RI100005 QOCCOS 120020¢ XFRIN 
430000 150680 1600100 XFRIN 


430000 120008 13C010=". 
430600 160008 17caLae? 
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PRINTER PRINT & SINGLE SPACE 


oe SCRIPTOR BL eres ewe soneanemenaane 
CHANNEL 3$ 
DUMMY REFEREACE ACCRESS 014740 


MAIN SPEC 
SPEC 


AN 


CESCRIPTOR: 


ID 10 


RA 014740 


DUMMY REF ADD INCREMENY 0C0000 


(BEFORE EXECUTION) 


CLZ354567 BV ese eo POAECOCEFGHISKEMNCPCRS TUNA KY ZC VSO" LC KLIS 2 > =NI 


TEST STS1230001 


XFQQUTA 
XF ROUTA 
XFROUTA 
XF ROUTA 
XF ROUTA 
XF RQUTA 
XFRIOUTA 
XF ROUTA 
XFRQUTA 
XFROUTA 
MF RQUTA 
XFRCUTA 
XF ROUTA 
XFRGUTA 
XFROUTA 
XFROUTA 
XF ROUTA 
XF RIK 

XF RIN 


CESCRIPTCR: 
CAFTER EXECUTION) 


OL 234567 BP eo Sem so POABCTEFGHISKLMNCPORSTUVUXV ZC DTTC KS BFST>SaNG 


230000 
23C0OFL 
2500F5 
23C0F9 
230060 
23cocl 
2300C5 
23c0c9 
230004 
230008 
235C0E4 
2300£8 
235007A 
23004C 
23C061 
23007E 
230091 
&3C000 
430000 


010010 
046000 
OE C000 
OECCOO 
OE GCCE 
0€G9000 
oeccco 
QeE0CO00 
CEcCOC 
O£GCOO 
o£cCcOO 
oeccGcda 
Or CCO0 
0£€0000 
oEcCCO 
OECCOG 
cECCO0 
070C00 
12cccl 
160C00 


C10010« 
C50C10* 
CECC1O« 
CEOCiO+ 
0£0010« 
ceoc10e 
CECCLOS 
CECC1O6® 
CECCLOM 
CECC10" 
ceccic« 
C£0010« 
CEOC1O®# 
O£0CLO« 
CECCLO 
OECC1OM 
CECO10« 
CBCCiO* 
L3CCLO® 
170C10« 


XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROLTA 
XFROUTA 
XFROUTA 
XFRCUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROCUTA 
XFROLUTA 
XFROUTA 
XFROUTA 
XFROUTA 
AFRIN 

XFRIN 


Z23C0SE 
2300C0 
23C0F2 
2300F6 
230048 
230069 
23C0C2 
230QC6 
2300C1 
23cocs 
235c0C9 
2300E5 
23C0E9 
23007C 
23C050 
23006C 
236CE0 
230047 
43C0CO 
43CCCO 


MAIN TOGS CACOOO 
ToGS cOCccod 


ADD 


010000 
05000C 
0£000C 
OEO00G 
CEO00G 
g=0000 
OF000G 
OEN0OC 
0£0000 
O£000C 
0£0000 
0£0000 
0£000C 
0£0000 
OE000C 
O£000C 
O£000C 
080000 
130047 
17008¢ 


00c00d ACO00C O0GOCO SEODNC OL4ECSB 015088 006000 


O27C010« 
O6C0108 
CEQ010e 
0£EC0108 


OE00108 


OE CO10* 
OECOLO* 
CECO10s 
0E90108 
OECC1IO*s 
QO£00108 
OE CO1O®s 
CF O0108 
CEQC10O* 
CECO108 
cCECOLOe 
OECO10« 
090010*% 
1400108 
010010* 


C150B8 80CC8O OCOOCO SEN000 O14E08 015088 00f000 
800080 DESIGNATED RESULT 


XFROUTA 
XFRGUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFROUTA 
XFRCOUTA 
XFROUTA 
XFRCUTA 
XFRCUTA 
XFROUTA 
XFROUTA 
XFROGUTA 
XFRCUTA 
XFROUTA 
XFRCUTA 
XFRIN 


230000 
230000 
2300F 3 
2300F 7 
230058 
23006F 
230003 
2300C7 
230002 
230006 
2300E2 
ZI00E& 
230040 
Z23007F 
23005A 
Z3006€ 
Z3004F 
230040 


- 436000 


o2c¢o00 
06CC00 
OE CCO0 
0£0C99 
O£ 0C00 
CECCOO 
ce ocoo 
020600 
ce otoo 
CE OC00 
OE CCOO 
O£CC00 
CE CCOO 
060600 
C£0L00 
O£0C00 
0£0C00 
099600 
140640 


DATA E7ESED - 


0300106 
CE0010 8 
CEQ010« 
CECO10e 
CEOQO10« 
Ceco10« 
CEOC1O« 
CECO10 4 
CECO10*e 
CECO1Oe 
OFCO10® 
CE0010« 
CEQOLO*e 
CE0010s 
CE00SO8 
CECO10®« 
GEQdL0® 
GAQC10® 
3500166 


MAX DISK SECTCR AGORESS 0032eF 


XFROUTA 
XFRCOUTA 
XFROUTA 
XFROUTA 
MFRCUTA 
XFROUTA 
XFRCUTA 
XFROUTA 
XFRGUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
AFRCUTA 
XFRCUTA 
XFRGUTA 


C TAC VAL 000C00 


LENGTH O0O1EO 
TIME CELAY 010006 


230000 
2300FC 
clO00F4 
Z2300F @ 
e30cse 
23004E 
23500C4& 
2399C86 
230Ccc3 
2300C7 
Z300E3 
eTQ0E7 
230csc 
Z3OQGA 
23005€ 
2300738 


TRN OATAL30C06 
TEST S$ R100005 


XFRIN 


430606 


930090 
o£000C 
0€0090 
0£0090 
0£0000 
0£0000 
OEO0COG 
O£9000 
0€00900 
g€go00c 
0£0090 
C&0000 
QEQOOC 
0£0000 
0£0000 
OE000C 
0£&0000 
000098 
150080 


Qscolge 
"OECOLO® 
CECOLO® 
OECOLOe 
OECOLOe 
ofcoLoe 
CECOLoe 
ofooLOe 
CECOLO® 
OECo1O8 
CECO10® 
CECOLCe 
OfCOLOe 
QECOLCe 
OECO1O® 
OECOLC® 
o7c010¢ 
1200108 
166010 
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DISK CARTHIDGE TEST-OP 


nese n ret OR Bt 0 8 0 8 OOOO 8 88 8 OBE OS OS OO 8 OTA OE BOBS OS SOR BOD SOD SOM OD BE OOH SEES SHO EDESHSEPSSST ADOT SCOT VE 


RA O1474C MAIN TCGS GCACOCC 
ADD SPEC OUHKMY REFERENCE APCRESS 014740 AOD fAGS 000006 
OUMMY REF ADC INCREMENT OCCCOC 


PAIN SPEC CHANNEL 5 


CESCRIPTCR: 000000 006000 000000 80000G 014£08 015088 GOCddSG 


(BEFORE EXECUTION) 


TEST S¥S15SCOO1 CLOGLA 
XFROUTA 250000 0400006 
XFROUTA 250047 08CC00 
XF RIN 450000 130C€47 
XF RIN 450000 170C9A 


CESCRIPTOR: OLSEDE 8O4E9A CCOO0D 80000C O14EDS 0150868 COCO00 


Ip 1A 


QLOCLA® 
OSOCLAe@ 
CSCOLA®s 
14O0CLA*# 
C1CCLAe 


XFROUTA 250080 010000 O2CG01LA® 
XFROUTA 25C00C0 050000 O6001A*# 
XFROUTA 250040 090000 L2COlas 
XFRIN 456000 140060 15G01A= 


CAFTER EXECUTICN) S8CCCA8C OESTGNATED RESULT 


OL 234567 89 ue Sem Ho POASCOEFGHISKLMNCPCRSTUVAXY ZC SST L KLIS IH saN' 


XFROUTA 250000 020000 CSQ00LA® XFROUTA 
XFRCUTA 250000 060000 G7Q00LAe XFRCOUTA 


TEs? 
XFRIN 


C Tac vAL 000C00 CATA E7ESBES 


MAX OLSK SECTCR AQDRESS 00328F 


S$ R1Q00005 000620 12C01A8 XFRIN 
450000 150€80 26001A XFRIN 


LENGTH OOO1EO 
TIME CELAY 010000 


250000 630000 G4doLhe 
250002 070000 GacolAe 
4500C0 120001 23¢0LA® 
450600 160048 17001A0 
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DISK CARTRIDGE READ-OP 


OF sc R IPTOR g i- 20 ED SS SS SP ODS SOS OS OE SO OS SE SSO SO OO OF OS 8S OS OF OOS OSS OOS OSS O48 6 2 OC 2 6 OSE CE CE 84L OT OH SF42T SSSESESSCHESSBOCHEGHECHBRAPEGE 


MAIN TOGS QACO00 


DUMMY REF Auu . 


19 GA 
AT™SGSES§S 014740 
neobhL PEAT 060000 


MAIN SPEC CHANKEL 5 
400 SPEC DUMMY REFEST: 
CESCRIPTOR: 


CJEFORE EXECUTION) 


TEST STS1L50002 GICCLIA OLOOLA® XFRCOUTA 2500C0 010000 C20C1Ae 
XFROUTA 250000 O&CCCO CSOCLA# XFROLTA 25C0CO 050000 O6COlAe 
XFROUTA 250047 G8000G CIOCCLA® XFRCUTA 250040 090000 OACOLAS 
MF RIN 4509000 QCCC4&? COOCLA® XFRIN 45CCCO OD004C OFCOLAs 
XF RIN 450000 OFFCFS CFOCIA® XFRIN 450000 OFFOFQ CFOOLA® 
XF RIN 45C000 GFFCFO CFCCLA® XFRIN 45COCO OFFOFC OFCOLA®s 
XFRiN 450000 OFFCFO CFOOLA® XFRIN 45C0CO OFFOFO OFCOZA® 
XF RIN 450000 OF FCFG OFQCLA® XFRIN 450000 OFFOFC OFCOLA® 
XFRIN 450000 OFFCFO OF OCIA XFRIN 45CO0CO OFFOFC OFCOLAS 
XF RIN 850000 OFFCFO CFOCiLA® XFRIN 45C0CO OFFOFC OFOOLA® 
XF RIN 450000 OFFOFO CFCOLA® XFRIN 45COCO OFFOFG OFCOLA® 
TRM OATA190006 OF OCO0 150CILA* XFRIN 450000 150080 16002A* 
CESCRHRIPTCR: 015008 804080 900006 OOOO OL4SECE O15SCBS COSOLC 


CAFTER EXECUTION) 
COODOCODDDDGOCCIOCECEECOSCOOOEOEOCCOOOCCAGKACD0QDNCOOOCOCOGSO 


RA 014740 


800C80 DESIGNATED RESULT 


ADO 


COGCGO0 A0CCOO 000000 CODCOC OI4ECS 015088 COCOCO 


tecs coccod 


€ taC VAL 
MAX OISK 


XFROUTA 250000 
XFROUTA 250000 
TEST $ R100005 


XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRUN 


450000 
450000 
450C0C 
450COC 
450000 
450000 
450000 
450000 
4560900 


00000 


o2ccoo0 
060C00 
60CC20 
OFFCFO 
OFFCFO 
OFFCFO 
CFFCFO 
OFF CFO 
OFF CFO 
OFF Cro 
OFF CFO 
160406 


DATA E7ESED 


C300SA® 
G7001iAe 
CBQOLA® 
CFOOLAs 
CFCOLA® 
CFCOLA®s 
CFCOLA® 
CFOOLA® 
CrCO2A®e 
CFCOLA® 
OFCOLA® 
17004Ae 


SECTCR ADORESS COSZEF 


LENGTH OCO1EO 
TIME CEL AY 010000 


XFROUTA 250000 
XFRCUTA 250CC1 


XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIN 
XFRIW 
XFRIN 


650Cc0C 
4500C0 
450C00 
450CCO 
450000 
4500CC 
450000 
450606 
4350000 
450060 


030¢00 
070006 
080001 
OFFOFO 
OFFOFC 
OFFOFO 
OFFOFO 
OFFOFO 
OFFOFO 
OFFOFO 
OFFOFG 
27008¢ 


O6COLAs 
O8COLAe 
OCCOLA®s 
OFCOLA® 
CFCQOLA®e 
CFCOLAe 
QFQQLA® 
OFCOLASs 
OFCOLAS 
OFCOLA®s 
OFCQLA® 
CicdlLAe 
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DISK CARTRIDGE WRITE-OP 


Ce SCR IPT OR 5 [wees cece ec ewemepeae om BeEdSaeddes daedScecocwacdbivueddosse SES SS OC OSS S OS SS FF OVSVS OHVLF6ASVHTPSHKSOSKSOHRCAVTHBAEOBOVEALTZA 


HAIN TOGS QAGOO0O0 Cc 


PAIN SPEC 
SPEC 


CESCRIPTCR: 


A0DD 


CHANNEL § 
DUMMY REFERENCE ACCRESS O1474C 


10 1A 


RA 014740 


OUrMY REF ACO INCREMENT 060000 


CBEFORE EXECUTION) 


TEST STS15000% 


XFROUTA 
XFROUTA 
XFROUTA 
XFRQUTA 
XFROUTA 
KF ROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XF RIN 


DESCRIPTORS 015088 020600 000000 400000 014E08 015088 0600086 


250000 
2SFOFO 
25F0FO 
25F OF 0 
25F0F0 
2SFCFO 
25FO0FO 
25F0FO 
25F0FO 
250040 
450000 


CLOOLA 


04CC00 
OE CCOD 
of CcOO 
oecooc 
oECCoO 
ceccoo 
OEcCO0 
ofococ 
o£CCOO 
090000 
160040 


C1iddlae 


Q5SOCiLAe 
CECCLAS 
CEOCLA® 
OLOCLAe 
CEOCLA®e 
CEQCLA® 
CECCLA® 
CEQCL Ae 
CECCLAS 
OAOCL Ae 
1SCCLlAe@ 


XFROUTA 
XFRCUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 
XFROUTA 


250040. 


2500CO 
2SFOFO 
25FOFO 
25F0F0 
25FOFO 
25F OFS 
2SF0F0 
2SF0FO 


TRM OATAISCOCS 
TEST S$ R100005 


XFRIN 


45C0C0 


A0D 


010000 


050000 
QOE000C 
o€o000 
O£000C 
O£0000 
0£F0000 
CEQ00CG 
€29000 
0=6000 
0000290 
215008¢ 


TOGS 000000 
OO0C000 OGCCOO Q0000C 40000C OL4ECH 015088 000080 


O2COLA*« 


C6COLASs 
CECOLAS 
OECOLA® 
OECOLAs 
QECOLAe 
OECOLAs 
OECOL AS 
OECOLIAs 
O7COLAs 
12COLas 
16C01Ae 


XFROUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFROUTA 
XFRQUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFRCUTA 
XFRIN 

XFRIN 


IaKC VAL 


250000 
250080 
25F CFO 
25F CFO 
SF OFC 
25F OFC 
2SF OF 0 
25F OF 0 
25F CFO 
230001 
450000 
43500906 


co0aco0 


C20C00 
06000 
GE0C00 
OE CCOO 
OE 0CO00 
0£ 000 
oe ccod 
CEOCOO 
O£OCO0 
C7¢¢00 
120C€02 
160¢€40 


DATA E7ES8ES 


C30O1A® 
CEOO LAs 
CECOLA® 
CECOLA® 
CECOLA® 
CECOLA® 
CECOLA® 
CECOLASs 
CECOLA® 
OSCO2A®e 
L3001A® 
17COLAS 


MAX DISK SECICR AODORESS OOSZEF 


XFRCUTA 
XFRCUTA 
XFRGUTA 
XFRCUTA 
XFROUTA 
XFRCUTA 
XFRGUTA 
XFRCOUTA 
XFROUTA 
XFACUTA 
XFRIN 

XFRIN 


LENGTH OOO1EO 
TIME OELAY 010000 


250060 
2sFcre 
cSFOFO 
25F OFC 
<eSFOFO 
25F CFO 
eSFOFO 
eSFCFO 
25FO0FO 
230047 
450060 
450000 


030000 
0€00900 
0£0000 
geooac 
0£0000 
QEQ00C 
0£0000 
O£000G 
QE000C 
080000 
230047 
170000 


C4cdiAs 
QECOLAe 
OEQOLA®s 
OECOLAs 
QECOLAs 
OECOL Ae 
QEQOLA® 
CECOLA® 
QECOLAs 
O9CQ LAS 
LTscdtaAe 
Q100kA®e 
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Field Engineering INFORMATION (ATI) 


Originator: TIO- __ Santa Barhara Product: _B1700 Disk Cartrid Cont-TT 
Title: FUNCTIONAL DESCRIPTION OF DISK CARTRIDGE CONTROL-II 


Publications Affected: (Insert ATI] Number on document page(s) as indicated) 


None 


Purpose: General Information 


The B1700 Disk Cartridge Control-II (DCC-II) differs from Disk Cartridge 
Control-I (DCC-I) in several functional areas, In addition to these 
functional differences, there are several enhancements in the DCC-II 
that improve systems reliability and allow easier operations procedures 
that were not available with DCC-I, 


An example of this is that the DCC-I provides for the attachment of 
from one to. four drives with a capacity of either 203 cylinders or 406 
cylinders at 2200 BPI while the DCC-II provides for the attachment of 
from one to four drives with a capacity of 406 cylinders at 4400 BPI in 


addition to those handled by DCC-I, > 
; 9Uf21-32 uszeg DCC3 


Operational Functions 


Address Search (DCC-I or DCC-IT) 


Before the control performs a Burroughs Read or Burroughs Write operation 
it must determine the position of the read/write head by means of an 
address search, Stored within the control during these operations is 

the complete address of the sector for which the control is searching, 
For a Burroughs Read, this is the address of the next sector to be read, 
For a Burroughs Write, it is the address of the sector preceding the 
sector to be written, As each sector is'read: or written, the search 
address is increased by one, 


In the address search, the control causes the attainment of bit synchro- 
nization at each sector, The method and timing are identical to those 
in the Burroughs Read operation, described in the Burroughs Read para- 
eraph that follows later in this document, 


When both types of synchronization have been obtained, the control 
compares the sector address with the address for which the control 

is searching, There is no attempt to verify an address compare by 
checking, the length of the data field or the accuracy of the LPC 

or postamble, (In a Burroughs Read, however, an error in data field 
Jength or in LPC of a sector actually read is detected and reported, 
preventing use of erroneous data, In Burroughs Write, such detection 
does not occur), . : 


F.E. Dist. 
Code BB 
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Address Compare 


pCC-I will accept a single address compare, and will then read or 
write, as indicated by the OP code, 


DCC-II requires two address compares before performing a read or 
write decreasing the probability of address search error, The 
first compare is used essentially to verify that the drive is 
positioned to the required cylinder, (Only cylinder and track com- 
“pares are necessary, ) A second address compare is then necessary 
before DCC-II will perform the read or write, These two compares 
need not occur in the sequence appropriate to the positions of the 
sectors on disk, The address compares are required for the first 
sector operation following each internal seek, 


Seek Complete Report (DCC-II Only), 


In order to inform software that an implicit seek has been completed, 
DCC-II will raise Service Request any time all the PORE OwEOS conditions 
are true: 


a, Control is in Status Count=l 
b. Seek Status flip-flop for a drive is true 
c¢, Seek Complete is true for same drive. 


Under these conditions, DCC-II raises Service Request and responds 
te the Test Service Request command in the normal manner, . (There is 
no indication to software which drive(s) has completed an implicit 
seek,) Service Request is maintained until the control is advanced 
from Status Count=1, 


By means of a Test Status Command, the r/o driver determines that 
the control is not in Status Count= 10, and therefore will not return 
a Reference Address, The driver proceeds through the queue, and the 
operation which initiated the implicit seek will be performed, At 
the completion of this operation, if another drive has completed an 
implicit seek, Service Request is raised as the control enters Status 
Count=1, 


Write Next Sector (DCC-I Only), 


DCC-I, in addition to the Write Initialize operation, performs the 
Write Next Sector operation, Upon receiving this operation, DCC-I 
writes the-sector following the next sector pulse, on the current 
cylinder and addressed track, The system provides up to two full 
buffers of information, followed by a Terminate Data command, Be- 
@inning at the sector pulse , the control writes the information as 
received, without adding preamble , sync address, LPC, or postamble, 
Writing begins as soon as possible following receipt of the first 
bufferload, Response to the control's request for the second buffer- 
load of data must be extremely rapid or the second bufferload of data 
will be replaced by zeroes, This condition is not reported by the 
pec-I, 
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Write Next Sector operation is provided for maintenance purposes, 
In general, the operation is not appropriate for software use , 
as the sector written cannot be predetermined, 


No equivalent of the Write Next Sector operation is provided on 
pCC-II, 


Burroughs Read, 


The usual method of reading from the disk cartridge is called 
the "Burroughs Read," Upon receiving a Burroughs Read operation 
the contro] first determines whether the head is positioned to 
the addressed cylinder by reading the addresses from the disk, 


If the cylinder address is correct, the control checks that sector 
and subsequent sectors for the required cylinders, track, and 
sector address, When the required address is detected, the data 
from that sector is read into the first data buffer, The centrol 
then signals the system to empty that buifer, and Concurrently 
begins searching for the next higher numbered sector, While 

this should be the following sector, the contro] does not check 
for position on disk, 


If the control determines that the head is not positioned to the 
correct cylinder acdidress (and if the Seek Status flip-flop is 
not set), the control sets the Seek Status flip flop, commands 
the drive to move the head to the desired cylinder, then exists 
by returning a result status with Bit 17=0O, This leaves the 
operation in the queue and frees the control] to perform one or 
more operations on other drives during the result:ing head motion, 


If a sector is ready to be read when all buffers are full, the 
control will wait until a buffer has been made available and 

the sector is again in position, DCC-II will wait indefinitely, 
DCC-1 will wait approximately 160 milliseconds, and will then 
exit, reporting Address Coincidence Not Achieved, 


Reading entails two types of synchronization; bit synchronization 
and data synchronization, Bit synchronization is required for 
each sector, as the sector to sector transition is not bil-~- 
continuous, . Reading is completely disabled for a fixed time 
following a sector pulse, preventing faulty bit synchronization 
during this sector-to-sector transition, Reading is then en- 
abled for the purpose of bit synchronization of the disk cartridge 
Grive electroinics, The pattern recorded on the disk for this 
phase of the operation must be all zeroes, A fixed tiinc later, 
the control assumes that the drive has achieved correet bit 
synchronization and the search for the sync byte is begun, This 
procedure is performed for each sector, regardless of whether 
bit synchronization or data synchronization had been achicved 

on the previous sector, The following tablo indicates the time 
dolays utilized for the various disk cartridge drives; 
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DCC-1 (2200BPI) ; DCC-IT (2200 BpT) ! 
USec ; Usec 
Time from sector pulse 28-32 : 28-32 : j 
| to start of bit syn- { 
chrronization, | | 

= : t : 

| Time from start of bit 64-96 7 28 
synchronization to | | 
.start of sync search { 
| H 
po rane from sector 92-128 50-60 
pulse to start of sync i 
search H 


If, suring the search for the syne byte, a one byte, is detected 
Which is not part of a correct sync pattern, an ecror has occurred 
because either a one bit has been picked up in the preamble, or 
the sync byte has been missed, If the syne byte has been missed, 
DCC-I continues to search into the 180 bytes of data for the syne 
byte and will bypass any number of one bits and will accept a data 
byte of the bit pattern of the sync byte, To reduce the probability 
of false sync after missing the sync byte, DCC-IJ abandons syne 
search upon receipt of a one bit which is not part of a correct sync 
byte, ; 


Read Absolute 


On DCC-I, Read Absolute is performed only at sector O of any track, 
indication of sector in the address is ignored, and the Read absolute 
is performed at sector O of the addressed cylinder and track, (This 
Operation was formerly called Read Index), 


Read Next Sector (DCC-T Only) 


No equivalent of the Read Next Sector operation is provided on 
pcec-i11I, 


Test (DCC-I or DCC-IT 


The Test. operation causes the control to return a result indicating 
the staus and identification of the control, 


Variants on the Test opcration allow the software to be notified 
when the Ready/Not Ready status of the designated drive changes, 
This alerts the software when a disk cartridge is replaced, so 
that the label of the new cartridge can be read, (This function 
is not provided on DCC-I,) 
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Another variant on the Test operation causes the contro) to 
pause four milliseconds before returning a result, (This 
operation is provided on both DCC-I and.DCC-II,) 


Pause, 


The Pause operation causes the control to wait four milliseconds 
then return a result, (This operation is not provided on DCC-I, 
Pause on DCC-I is available only as a variant on the Test opera- 
tion,) The I/O Driver does not store a result for a Pause 
operation, 


Special Conditions 
Address Coincidence Not Achieved, 


In a Burroughs Read or Burroughs Write operation, the control 
searches for one or more sector addresses, If the control is 
unable to locate an address within the prescribed number of 
index pulses (four for DCC-I, two for DCC-II), the operation ~ 
is terminated and Address Coincidence Not Achieved is reported, 


Implicit Seek Loop, 


DCC-I will perform an implicit seek if an incorrect cylinder 
address is detected and no intérnal seeks has occurred, even if 
data has already been transferred, If attempting to read a 
sector with faulty cylinder address, or attempting to write 

the sector following a sector with faulty cylinder address 
DCC-1LI will perform an implicit seek (to the current cylinder) 
and leave the operation in the queue to be retried, The opera- 
tion will be retried an indefinite number of times, Since the 
Seek Status flip-flop is set at the conclusion of each attempt, 
other programs are in general unadle to communicate with that 
drive, Recovery from this condition, if required, must be pro- 
vided by software, 


$ 


DCC-II recovers from this condition without special handling by 
‘software, The first sector read on each attempt will vary some- 
what. When‘one of these initial sector address searches indicates 
correct cylinder and track, an implicit seek is prevented, rr 

the control is then unable to locate the required sector address, 
the control completes the operation, reporting Address Coincidence 
Not Achieved and Sector Address Error, 
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Hangup by Seek Status FJip-Flop 


This condition occurs when the Seek Status flip-flop is set ana 
the queue contains no operation for the cylinder to which the 
drive is currently positioned, (This is the usual result of 
an undetected seek error on implicit seek.) Any operation for 
the drive, including the one for which the implicit seek was 
performed, is returned to the queue to be retricd later, The 
condition continues indefinitely, 


Recovery from this condition, if required, must be provided 

by software, On DCC-II, the software can reset the. Seck Status 
flip-flops by performing a Read Absolute operation or by a Test 

and Clear command, On DCC-I, the software can reset the Seek 
Status flip-flops by a Read Absolute or Read Next Sector operation, 


I/O Descriptor Operation 
Read [eE} [RS5:i tL} [(Looos.v = uc} [al [eifed- 


Read data from the disk starting at the sector indicated by the 
file address (C) into ascending memory locations beginning at 
the location specified by the A address and ending at but not in 
the end location specified by the B address, <A complete sector 
need not be stored but will be parity checked by the control, 


OO Read data as described 


MV = 

MV = O1 Undefined 

MV = 10 Read Absolute 

MV = 11 Read Next Sector (DCC-I) 
Read Absolute (DCC-II) 

UU = 0,..3 Unit number 
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Write [E] ;RsS] {2] [oroxv me) Fa) Tm eq 


Write data to the disk starting at the sector indicated by the 
file address (C) from ascending memory locations beginning at 
the location specified by the B address, Zero fill the last 
sector, if necessary, 


OO Write data as described 

Ol Undefined © 

10 Write Initialize 

ll Write Next Sector cen 
_ Write Initialize (DCC-II 


2232 


UU = 0O,,.3 Unit number 


Pause Vad 


Return SR after pause of 4 milliseconds, Result returned by 
control is not to be stored, and must have bit #1=1, bit #17=0, 


Note: This operation is generated by the I/O Driver, There 
. is no explicit Pause operation in the linked list of 
r/o descriptors, 


Note: This operation is not recognized by DCC-I, but is 
recognized by DCC-ITI, 


Test [rE] [Rs 1 vi [voove | UU _| 


Test the drive and the control for the following conditions:. 


1, Drive Ready 

2. Write Lockout 

3, Peripheral Seek Timeout - peripheral was unable to reach 
required cylinder within 200 milliseconds, (Reported until 
another seek is initiated by control, ) 


4. Seek Status flip-flop set 

5, Position settled (drive not seeking) 
6, Control identification 

7. Drive presence and type 

VVP = 000 Store result unconditionally 


= 100 Store result only if Ready; otherwise continue linking 
2 010 Store result only if present and Not Ready; otherwise 
continue linking 

Undefined ., : 

Pause four milliseconds before fetching the next 1/o 
descriptor, Do not store result, Ignore unit designation. 


a 
oe 
p~ 
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Notes: DCC-I does not recognize VV, and returns a result 
with bit #17=1 in all cases except Pause, in which 


bit #17=0, 


DCC-IT recognizes VV, and returns a result with bit 
#47= O if the result is not to be stored, 


Result Status Information 


1 Operation complete 

2, Exception condition (3 through 7, 12, or 15 set*)> 

3 Not Ready - operation not performed or not completed 
(all operations ) i 

ho «Parity error (Burroughs Read) - 

5. Reserved 

6 ‘Memory parity error (Burroughs Write, ge Initialize) 
(software generated) WOT NaQaf an 2) ae 

7. Write lockout - operation not ae ere da ene Write, 

Write Initialize, Test) 


8,9,10* Unit ID (All operations except Pause) (Field changeable) 


32 Sectors, 203 Cylinders 
406 Cylinders : 
406 Cylinders @768 5 o> 


or 


“> 


32 Sectors 
64 Sectors 


x 
O 
oO 
i 
2 y 
| bees Cylinders 


64 Sectors 


10 

0 Not present 
1 

1 

1 

BY 


wie we 
‘ 


“> Orr OM fo 


11, Sector Address Error** (DCC-II only) 
12, YIllegal Address ae read or write) 

or) Seek Incomplete {Any operation except Pause ) 

or) Address Coincidence Not Achieved (Burroughs Read, Burroughs 


Write 
13. Not Seeking (Test) (Position Settled) kp hong PEP - Pos selted Tras. 
14, Reserved k: 
15, Seek Status flip-flop set (Test) see aa 
16. Reserved 
17. Operation Compl toXx* 
18-24, Control ID = 0013/1000 ee (Test) 

= 00 ae DCC-I1) (Test) 


*Bit #2 is also set on any operation for which bit #10=0, i.e, 
unit not present, 


e 
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**¥DCC-II sets Bit 11 to indicate that the drive was positioned 
to the correct cylinder but the required sector could not be 
located, Bit 11 is never set when Bit 12 is not set, Bit 
11 is never set by DCC-I, 


*¥*¥*¥Control returns result with bit #17=1 if result is to be 
stored: bit #17=0 if result is not to be stored, 


Installation requirements for DCC-II include use of an 1/0 
Base-II, Information pertaining to conversion and re-conversion 
of I/O Bases is available in the F, E, Feature/Modification 
Installation Manual, section Bl, page 4-5, 
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ne en ee PCAP nan ae oe \G 
UPCAP - Kk e 
ol as 
“FOR TRAINING USE ONLY® n\n 
TAKS RO Deesnuaaemecaaneaore te oe a 
wets 
GENERAL DESCRIPTION TY 


THIS PROGRAM IS INTENDED TO PROVIDE A MEANS OF VERIFYING CORRECT 
OPERATION OF THE B1700 SOFT 170 CONTROLS» CF EXERCISING SPECIFIC 
OPERATIONS ON 1/70 DEVICES» AND TO AiO IN GENERAL DEBUGGING OF 

1/0 BY PROVICING A LARGE NUMBER OF OPTICNS FOR THE USER'S SELECTION. 


PCAP NGLE LINE CONTROLS NOR ANY DAT M ay 


THIS PROGRAM REQUIRES THE MANUAL INSERTICN OF DESCRIPTOR 
PARAMETERS (CP CODES» FILE ADDRESSES+ PROGRAM TOGGLES» ETC). 
ANALYSIS OF RESULT STATUS INFORMATION IS THE RESPONSIBILITY OF THE 
USER. IT IS ADVESED THAT THE 31790 FIELD TECH MANUAL FOR ANY 


~ PARTICULAR SOFT CONTROL OR SUBSYSTEM BE USED IN CONJUNCTICN WITH 


THIS PROGRAM. 
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PROGR AM 10 ADING SS Se ee ea ee eee ee ee nee eee ee ee 


O. CHECK TO INSURE THAT THE CASSETTE TAPE NUMBER AND REVISION 
MATCH THE CI-CNU“SER) AND REVISION PRINTED ON THE LISTING 
UNDER THE PROGRAM TITLE. 

le PLACE CASSLITE TAPE OF THIS PROGRAM IN CASSETTE READER.~ 

2. MAKE SURE CASSZTTE IS AT BOF AND BOT LIGHT I5$ ON. 

3e TURN MODE SWITCH CUNDER RUN LIGHT) TO TAPE. 

4. TURN REGISTER SELECT SWITCH CUNDER STATE LIGHT) TO 
POSITIGN 2. 

5. PRESS CLEAR. 

6. PRESS START. 

7. WHEN TAPE STOPS CHECK THE FOLLOWING REGISTERS 

LR EQL HEX AAAASA (GOOD TAPE LOAD TO THIS POINT). 
X EQL THE LAST & DIGITS OF THE CIT-(NUMBER) IN HEX. 
Y £QL THE LAST & DIGITS OF THE Te (NUMBER) IN HEX. 
T EQL THE REVISION LETTERS OF THE CY“CNUMBER) IN ESCDIC. 
L EQL THE REVISION LETTERS OF THE _ J-CNUMBER) IN EBCDIC. 
8. TURN MODE SWITCH TO UN. f Kn 
9. PRESS START. IQaY Oy XR 
10. IF THe TAPE HALTS WITH LR = HEX OGOOL1 YCU HAVE A SAD TAPE. 
11. If THE TAPE HALTS WITH LR = HEX t£O0000F THE PROGRAM IS 
OPERATIONAL WITH ALL REGISTERS INITIALIZED AND IS 
IN A STATE REACY 19 ACCEPT OPERATIONAL PARAMETERS. 


jescrig 


LOCC er 
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PROGRAM USE O28 C8 CBS BBABTAMONS BASHA DSE BDO GENBAHOARAZAAD TST AHHBADBBAESBASGHDADAGAAAeaAe 


THE SELFCT 2 REGISIFAS (XeYsTrl ELC) ARE USED 10 SPECtFY 

1/0 CONTROL» PARAMETERS FOR 1/0 CESCRIPTOR BUILDING» AND 

PROGRAM OPTION TOGGLES. — a 

THESE REGISTERS AVE LOADED WHEN THE PROGRAM HALTS WITH LR 
DISPLAYING A SPECIFICATION HALT CODE BY TURNING THE LARGE REGISTER 
GROUP SHITCH TO DISPLAY THE REGISTER WANTED> SETTING THE DESIRED 


CONSOLE SWITCHES» AND PUSHING LOAD. INFORMATION FOR UP TO § [70 
OPERATL ») AND DATA FOR ONE PROGRAM DATA SUFFER CAN 
Be SPECIFIED. JHESE SPECIFICATION HALTS—ARE DIVIDED 


MAIN SPECIFICATIONS» ADDITIONAL SPECIFICATIUNS» AND 
ATA SPECIFICATIONS. | 


NOTE HALT CODES AND CTHER VALUES ENCLOSED 8Y THE SYM3CL 2 ARE IN 
HEXADECIMAL FORMAT. FOR EXAMPLE» “LR = 2 10000F 3” MEANS THE 
CONSOLE LIGHTS WILL SHOW THE BINARY VALUE: Peng, , 


/ f 
é 


0001 0000 0090 0000 0000 1111 
WHEN LR IS DISPLAYED. 


THE USER SHOULD ALSO NOTE THE DIFFERENT 8SIT“NUMBERING 
CONVENTIONS EMPLOYED. 


THE FIRST LINE BELOW IS THE SCFITWARE CONVENTION 
THE NEXT LINE BELOW IS THE HARDWARE CONVENTION 


MSB LS8 
soPPime 0 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
Moduee-23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 OF 06 05 J4 O3 02 01 200 

| ae, , { { i 


THIS LISTING USES THE SOFTWARE CONVENTION. 
See ee eS ewe 


Be OO thet igh Soke 
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SPECIFICATIONS HALTS --2-s---s-2ee---~ Hesseessessaseae sens saetsees+os< 


Pe j 
. ae 
f 
Fae] 


MAIN SPECIFICATION HALT fi, 


N = 1e2e35 OR Gao . 
MAIN SPECIFICATICNS MAY SE MADE FOR 


DESCRIPTOR #N. MAIN SPECIFICATION HALT 
LR = 2 10000F 9 CAN GE REACHED ANY TIME BY 


PUSHING CHALT)+ CLEAR» START. 


LX} 
pois 


ADDITIONAL SP ‘ LT : 


LR = a2 NOOOEE a N = le2e3e OR Go 
ADDITIONAL SPECIFICATIONS MAY SE MADE FOR 


DESCRIPTOR #Ne. 


DATA SPECIFICATION HALT Bip? | 
DATA SPECIFICATIONS FOR THE PROGRAM DATA 


LR = 2 00C00D a 
- BUFFER MAY BE MADE. 


ANY REGISTER NOT LOADED DURING THESe HALTS Witt DEFAULT. ITS 


LR = 2 NOOOQOF 32 


ia 


NOTE: 
CURRENT CONTENTS AS THE VALUE THE PROGRAM USES. IF THE USER 
WAR STAKE OR OMISSLON. ee eas 
SPECIFICATIC "ERS DURING THE 
CURRENT SPECIFICATION HAlTe ThE FOLLGRING PROCEDURE CaN SE 
USED TO SAV SPECIEICATIONS (OTHERWISE. LOST GY 
15US+ INCORRECT 


CLEAR/START) ANO RETURN TO 
“SPECIFICATION N HALT: | 


i Sap LOADING OF ALL CURRENT SPECIFICATIONS 
| Menise™| —ae TASLEABA THE cP REGISTER TO 2003 
| ppb 2b PUSH START 
THE CURRENT SPECIFICATIONS WILL BE STORED AND THE PROGRAM 


$ 
WILL RETURN TO MAIN SPECIFICATION HALT» LR = @ 1LCOOOF a. 
THE USER CAN THEN CHANGE THESE PARAMETERS CR *FLAG FORAARD® 


TO THE INCORRECT SPECIFICATIGNS FOR ANY CHANGES. 
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MAIN» ADDITICNALs ANDO DATA SPECIFICATIONS ARE GIVEN AFTER THIS 
SECTION. THIS SECTION PROVIOES AN OVERVIER AND EXAMPLES OF RUNNING 
PCAP. 


Aw AFTER ALL SPECIFICATIONS HAVE BEEN MADE» PUSHING START WILL FIRST 
CAUSE THE PROGRAM TO EXECUTE DESCRIPTOR ?@i. 


Be AFTER THE PROGRAM IS FINISHED WITH DESCRIPTOR #1 COR ANY OTHER 
DESCRIPTOR)» AND IF ADGITIONAL TOGGLES HAVE 3£EN SEY TO NEXT EXECUTE 
A DIFFERENT DESCRIPTOR» THE PROGRAM DESCRIPTOR COUNT WILL BE 
CHANGED TO THE NEXT DESCRIPTOR. IF NO ADDITIONAL TOGGLES FOR 
"NEXT DESCRIPTOR" HAVE SEEN SET» THE DESCRIPTOR COUNT WILL NOT 
BE CHANGED. G4 here snvederce/pfo 


Ce. THE PROGRAM WILL THEN EXAMINE _COC3)6_ THE ee ee 
SWITHCH» TO DETERMINE IF THE USER WISHES TO CONTINUE 


IF CC(3) IS SET THE PROGRAM wILL SRANCH JO THE MAIN SPECI- 
F j HALT FOR DESCRIPTOR #1. THE -USER CAN THEN CHANGE ANY 
SPECIFICATIONS HE CESIRES AND REPEAT THE PROCESS (RETURN TO A). 


IF COC3) IS OFF _ THE PROGRAM WILL EXECUTE THE DESCRIPTOR, 
“INDICATED BY THE PROGRAM DESCRIPTOR COUNT AND CONTINUE CRETURN 
TO B.) UNTIL THE USER STOP HE PROGRAM. 


IF THE CONTROL RAM TH OF 


THE OPERATION TO THAT POINS 8Y ‘DOING THE FOLLOWING 
PUSH HALT 
PUSH CLEAR | 
LOAD THE A REGISTER WITH 20000200 
PUSH START 


THE TRACE WILL BE PRINTED AND THE PROGRAM WILL GO TO THE MAIN 
SPECIFICATION HALT FGR DESCRIPTOR #1. 

THIS PROCEDURE SUMES PRINTER IS OPERATIONAL AND S 
WERE STORED. 
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Se eanearn anaes ana een @& ens! 7 - eye er te ee eeaaar wm — 
M a fetal cnher Ge an 
see Si ern 
ro isk X = CONTROL I9: THE 7 BIT IDENTIFICATION COOE CSEE BELOW) IS LOADED 


orate RIGHT JUSTIFIED IN Xe A PARTICULAR CHANNEL MAY Ge. 
ee SPEC IN THE 4.MSS: OF X. —— 
suk : 


246% Y = OP CODE: OPERATION CONTROL IS TO PERFORM (SEE BELOW). REFER TO 
Sree TECH MANUAL FOR COMPLETE EXPLANATION. 


Soy 


“pee 


vsieak D6 ee RAR 
began T= FILE ADDRESS: THE C FIELO IN THE I/O DESCRIPTOR. 
L = MAIN TOGGLES: SEE BELOW. G?%~s 


BR= FIELD INCREMENT VALUE. 24 adches of Disk 


Aer nee sae rE rap 


LR= MAIN SPECIFICATION HALT CODE. Yooco F 
Bao gigs DATA: WHEN PRQGRAM DATA BUFFER IS NOT USED. | 


FL= DATA LENGTH: NUMBER OF BITS READ INTO CR WRITIEN FROM PRCGRAM. 
DATA BUFFER CSEE ALSO», “SPECIAL INFORMATION 
FOR CISK OPERATION* BELOW). 


MAIN TOGGLES 
-* £CO) = HALT TO LOAD ADDITIONAL SPECIFICATIONS FOR THIS DESCRIPTOR. 


* LQ) = HALT TO LOAD MAIN SPECIFICATIONS FOR THE NEXT OESCRIPTOR. 
(THE FOLLOWING SEQUENCE IS O3SERVED: DESC. #1e°DESC.82-- 
DESC. #3--DESC.S4"-DESC.21--£ TC.) 

* £(2) = HALT BEFORE EXECUTING THE CESCRIPTCRCOS) TO SPECIFY DATA FOR 
PROGRAM DATA BUFFER. THIS TOGGLE NEED 8 SET ONLY ONCE 
IN ANY MAIN SPECIFICATION HALT TO REACH DATA SPECIFCATION 
HALT. 


NOTE? THESE TOGGLES (€*) ARE RESET BY THE PROGRAM ONCE USED. 


WRITE DATA COR AS A READ DATA BUFFER). WHEN L(3) IS RESET 
THE PROGRAM DATA BUFFER IS USED. 

= TRACE EXECUTION DF THIS DESCRIPTIIG ON LINE PRINTER AFIER 
EXECUTION TERMINATES. SEE "1/0 EXCHANGE INFORMATION™ 
BELOW FOR MEANINGS OF TRANSACTIONS RELEVENT TO TRACE. SEE 
DIAGNOSTIC ORIVER LISTED BELOW FOR FORMAT OF TRACE. 


LCS) = USE THE FA REGISTER (GR THE AREA WHERE FA IS STORED) FOR 
L 
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[nore:] THE TRACE IS STORED IN THE REMAINING FREE MEMORY ABOVE THE 
PROGRAM DATA BUFFER. ON MACHINES WITH SMALL S“MEMORIES> 
A VERY LARGE CATA LENGTH MAY PROHISIT STORING AND PRINTING 
A FULL TRACE. 


L(5) = PRINT PROGRAM DATA 3UFFER LN HEX AFTER EXECUTION OF THIS 
DESCRIPTOR TERMINATES CAFTER TRACE IF ANY). 


L(6) = PRINT PROGRAM DATA BUFFER JN EBCDIC. 


NOTE: PRINT OUT GF PROGRAM DATA BUFFER IS LIMITED TO DATA LENGTH. 
SPECIFIED FCR THIS DESCRIPTOR. 


Ld7) = SINGLE STEP EXECUTION OF THIS DESCRIPTOR HALTING AFTER EACH 
TRANSACTION WITHs 


X=COMMAND ACTIVE 
Y=RESPONSE 


T=RESPONSE COMPLET 
£038) = SINGLE STEP EXECUTION GF THIS DESCRIPTOR ONCE SERVICE REQUEST 
HAS GCCURRED. MAIN TOGGLE LO7) TAKES PRECEDENCE wHEN SET. 
L(9) = DELAY. BeFORE ANSWERING SERVICE REGUEST. MAIN TOGGLE L(0) 
: MUST ALSO BE AT TO LOAD TIVE DELAY AMCUNT. DEFAULT JIS 


20 1900002 ihe ae 1 fO9¢ SOC 
L(10)= DONT HALT £ FR ETURNED FROM THE CONTROL 


e*LCL1)= COMPARE DATA CSEE "COMPARING DATA” BELOW). 
Se . 


*#*L(12)= HALT WITH RESULT STATUS CF OPERATION IN T REGISTER. 
SEE “RESULT STATUS INFORMATION” BELOW. 


**L(13)= DONT HALT IF EXCEPTION BIT REPORTEO-IN RESULT STATUS. 


*eLCi4)= HALT WITH RESULT STATUS IN T FOR THE CONDITION SPECIFIED 8Y 
" MAIN TOGGLES LC17)» £LC16)~-. MAIN TOGGLE LO) MUST ALSO BE 


SET TO DESIGNATE RESULT. D DEFAULT IS 28000802. 


THE SETTING CF MAIN TOGGLE L(13) IS OSSERVED INDEPENDENTLY OF 
MAIN TOGGLE t(14). 


**L(15)= PRINT THE Taace OF THIS DESCRIPTGR*S EXECUTION FOR THE 
CONDITION SPECIFIED BY MAIN TOGGLES Lf{17)» LCi8). 
**L(16)= RE-EXECUTE THIS DESCRIPIC2 CTGNORE ADDITIONAL TOGGIFS FOR 
: EXECUTING THE NEXT DESCRIPTOR) FOR THE CONDITION 


SPECIFIED BY MAIN YOGGLES LEI7)» 1018). 
eel (17)56 LCT — 


we RO RESET STS eae 7° DESIGNATED RESULT. 
: =01 RESULT STATUS a TO DESIGNATED RESULT. 
- 310 RESULT STATUS _ANDED WITH DESIGNATED RESULT 


=11 RESULT STATUS BITS OFFEL FOR ALL CORRESPONDING 1°-81TS IN 
DESIGNATED RESULT. 
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TEs; THESE TOGGLES (#*) ARE EXAMINED ONLY IF THE OPERATION ACHEIVES 


NORMAL TERMINATION. 


THE Sage MEANING eee ONLY TO OISK CARTRIOGES 


ESOS Naam gaa AO LEY Po 


DATA BUFFER NOT EFFECTEO. OATA “FIELD LENGTH “SET BY 
PROGRAM. a 


THE FOLLOWING MEANINGS APPLY ONLY YO DISK CARTRIOGEs PACK OR FILES 


LCC2Od= AFTER EXECUTION OF DESCRIPTOR» INCREMENT THE FILE ADDRESS 
(C FIELO OF OESCRIPTGR) BY THE VALUE IN 8R IF BR NEQ QO 
OR BY 1 IF THE VALUE IS 0. 

L¢(21)= IF MAIN TOGGLE L€20) IS Set» CHECK THe INCREMENTED FILE 

= ADDRESS AGAINST THE SPECIFIED MAXIMUM FILE ADDRESS AND 
“HALT THE PROGRAM IF If EXCEEDS THE MAKIMUM. MAIN TOGSLE 
LCC) MUST ALSO BE SET TO LOAD MAXIMUM FILE ADORESS>? 
DEFAULT IS DECIMAL 12991. WHEN MAIN TOGGLE L(2C0) IS SET 
ANO MAIN TOGGLE L021) IS RESET» THE PROGRAM WILL CLEAR 
THE FILE ADDRESS TO 20000008 WHEN THE MAXIMUM IS EXCEEDED. 

L@22)= IF OPERATION SHOULD REPORT 2N) OP COMPLETE 3UT IT IS NOT 
REPORTED» HALT THE PROGRAM WITH AN ERROR CODE IN LR. 
IF MAIN TOGGLE LC22) IS RESET THE PROGRAM WILL 
RE“EXECUTE THIS DESCRIPTOR (COP NOT TEST OR PAUSE) 
UNTIL EXPECTED 2ND OP COMPLETE 15 REPORTED. 


wn 


a 
THE FOLLOWING MEANINGS APPLY ONLY YO READE R-SORTER: 


LO tis HALT CN TOO LATE TO POCKET SELECT. 


NOTE: THE PROGRAM LOOPS TO EXECUTE A READ OPERATION FOR. EACH 


SUCCESSIVE DOCUMET. THIS LOGP BY-PASSES ADDITIONAL TCGGLES 

FOR EXECUTING THE NEXT DESCRIPTOR UNTIL TERMINATE LINKING IS 
REPORTED IN RESULT STATUS» TOD LATE TO POCKET SELECT OCCURS» 

OR WHENEVER READ OPERATION OOES NOT ACHIEVE NORMAL TERMINATION. 


£(020)= USE THE VALUE IN BR (16 LS8) FOR DCCUMENT COUNT. IF THE VALUE 
IS 0 CIS DOWN“COUNTED TO 0)» SET THE HALT FEEDER VARIANT 
IN THE READ OP. DECREMENT THE VALUE BY 1 WHEN EACH READ 
OP IS EXECUTED. THE ORIGINAL VALUE LOADED IN BR IS 
REGAINED AFTER ANY OF THE CONDITIONS NOTED ABOVE. 


ters DELAY CTIME DELAY AMOUNTIMILLISECONDS BEFORE ANSWERING 


POCKET SELECT REQUEST.~«£ MAIN TOGGLE LCO) MUST ALSO 
BE SET TO LOAD TIME DELAY AMOUNT. DEFAULT IS 60100003 = 
ABOUT 1 MINUTE. 


L€22)= IF MAIN TOGGLE L¢20) IS RESET+e INCREMENT THE CONTENTS CF 


THE DESCRIPTOR'S C FIELD AFTER A READ OP BY THE VALUE 
IN BR. IF THE VALUE IN BR=05 AN INCREMENT OF 20200008 
IS USED. 
£(23)= If MAIN TOGGLE L(22) IS RESET» USE THE 4TH BYTE OF DATA 
——~—————— TRANSFERRED IN ON A REAO OP TO SELECT POCKET. 


B1700 1/0 CONTROLS 


65 


EEE 
THE USER MAY SET MAIN TOGGLE L(11) TC COMPARE THE CONTENTS OF THE 
PROGRAM DATA SUFFER AS A RESULT OF A READ OPERATION AGAINST OATA 
REGENERATED BY THE LAST DATA SPECIFICATIONS LOADED SEFORE THE 
THE READ OPERATION IS PERFORMED. DEFAULT DATA SPECIFICATIONS 
GENERATE 192 CHARACTERS FOLLOWED 3Y 2402. 


THIS OPTION IS NOT PERMITTED FOR READER@SORTER. 


IF IN THE LAST DATA SPECIFICATION HALT L WAS LOADED WITH EITHER 
QHOOOVAS>» BBDCOOES>» OR BROOOOF es THE USER SHOULD GE AWARE OF 
THE FOLLOAINGS 
1. THE USER IS RESTRICTED TO USING DESCRIPTOR #1 CNLY. 
2e DIFFERENT DATA WILL SE REGENERATED FOR COMPARISON AFTER EACH 
EXECUTION OF THE READ OPERATION. 
3el IF THE USER WISHES TO COMPARE THE ROTATING ESCOIC PATTERN: 
DESCRIPTOR #1 MUST HAVE THE SAME DATA LENGTH SPECIFICATION 
AS THAT WHEN DATA WAS WRITTENS 
DATA SPECIFICATIONS MUST SE MADE AGAIN WITH L = @80000A0 
AND THE 8LSB OF X = CORRECT STARTING CHARACTER. 
I/O DEVICE MUST BE READY TO READ CORRECT STARTING RECORD 
CILE.»s REWIND TAPE» STARTING FILE ADDRESS LOADED,» CORRECT 
CARD O&CX IN READ HOPPER» ETC.) 
322 IF THE USER WISHES TO COMPARE DATA TO CURRENT C FIELD PATTERN 
CMAINLY FOR READ AND COMPARE ON DISK): 
CESCRIPTOR #1 MUST HAVE THE CORRECT DATA LENGTH 
SPECIFICATION. 
I/O CEVICE MUST BE READY TO READ RECORDS WRITTEN. WITH 
DATA SPECIFICATION OF L = 28000CEQ OR 280000F 2. 


AFTER THE OPERATION COMPLETES WITH NORMAL TERMINATIONs THE 

PROGRAM WILL COMPARE DATA READ WITH REGENERATED DATAs STARTING AT 

THE BEGINNING OF THE PROGRAM DATA BUFFER ANO CONTINUING FOR THE DATA. 
LENGTH SPECIFIED FOR THE DESCRIPTOR. 

DATA IS COMPARED IN EITHER le 25 OR 3 BYTE SEGMENTS DEPENCING ON THE 
NUMBER OF BYTES TRANSFERRED PER TRANSACTION WITH THE CONTROL. 

If BAD SEGMENT IS FOUND» THE PROGRAM WILL HALT WITH? 
AN ERROR CODE IN LR 

REGENERATED QATA RIGHT JUSTIFIED IN X 

READ DATA RIGHT JUSTIFIED IN Y 

ADDRESS OF DATA READ IN FA 

BITS LEFT TO COMPARE IN FL 


eet t> 


THE USER MAY SET ANY OF LO4&), L05)5 OR LO6) IF HE HAD NOT ALREADY 
SET MAIN TOGGLES LC4)5 LO5S)5 AND/ORL(6)-6 TO CAUSE PRINT CUT OF 
THE TRACE ANO/OR PROGRAM DATA BUFFER. 


THE USER MAY THEN EITHER PUSH START TO CONTINUE COMPARING DATA OR 
CLEAR LR TO 200000028 FIRST ANO THEN PUSH START TO STOP COMPARING. 
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REFERENCE ADDRESS ------ eeewe nce ow eee ewe enn www ee eww eee owen wn eae 
pean a 


TH NT TC A CONTROL IS ASSUMED TO BE MERELY 
A BIT PAITERN2 A POINTER TO THe 1/70 DESCRIPTOR CTHE “REAL™ REFERENCE 
ADDRESS) IS MAINTAINED INTERNALLY BY THE PROGRAM. THE USER MAY 
LOAD ANY BIT PATTERN IN FA DURING AN ADDITIONAL SPECIFICATION HALT. 
ALSO» AN INCREMENT VALUE MAY 8E LOACED IN F8. EACH TIME THAT 
DESCRIPTCR IS EXECUTED» THE “DUMMY” REFERENCE ADDRESS IS INCREMENTED 
BY THIS VALUE CIT IS INITIALLY OEFAULTOD TO 20000002). 


MONONA BWS OSE DSB DWSPRA OBB SHAPSVO*“SA*”S @©@BHVWSVSBVA DBE SVWSSSBERASSASWS*A SSE SWSRAEABWASBAAFT*A VCASCOBWAEASOHEE DEA A® 


NOOO FFE 
ADDITIONAL SPECIFICATIONS .. —_—_—=___oe 


Xs. DATA ADDRESS: EAE ALPIELD GF THE De Sen ierne, CpEser Ay ONLY). 
_Y = DESIGNATEC RESULT (DEFAULT GIVEN, LOAD DESIRED valur), 


T = MAXIMUM DISK FILE ADDRESS COEFAULT GIVEN» ORD ESN eye ethe?: 
_L= ADDITIONAL TOGGLES: SEE BELGn. 
BR= TIME DELAY AMOUNT (DEFAULT DISPLAYEDs LOAD DESIRED VALUE). 
LLRs ADDITIONAL SPECIFICATION HALT CODE. "oer KH 
-FA= DUMMY REFERENCE ADDRESS SENT TO CONTRCL (LOAD DESIRED VALUE) 
SEE “REFERENCE ADDRESS” BELOM. Se on 
FB= DUMMY INCREMENT (LOAD DESIRED VALUE). 


_ 


TAS= REAL REFERENCE ADORESS YSED BY PROGRAMS 
ADDITIONAL TOGGLES. 


def = 0001 EXECUTE DESCRIPTOR #1 AFTER THIS DESCRIPTOR. . 
= 0010 EXECUTE DESCRIPTOR #2 AFTER THIS DESCRIPTOR. #e Ki (ty 
= 0011 EXECUTE CESCRIPTOR #3 AFTER THIS OESCRIPTOR. of 
= 0100 EXECUTE DESCRIPTOR #4 AFTER THIS DESCRIPTOR. 
(NOTE:| THIS DESCRIPTOR WILL BE EXECUTED NEXT IF ANY OTHER VALUE THAN 
le2e3e OR & IS LOADED. 
ADDITIONAL SERVICE REQUEST CPTIONS 
—-ADOITIONAL SERVICE REQUEST CPTIONS 
LOG) = USE TIME DELAY AMOUNT TO LIMIT THE AMOUNT OF TIME THE 


THE PROGRAM WILL WAIT FOR SERVICE REQUEST TO OCCUR. 


ADDITIONAL TOGGLE L¢4) 1S RESET» 
UP TO 15 SECONDS (120 SECONOS FOR SPO) FOR SERVICE 
REQUEST. FAILURE TO RECEIVE SERVECE REQUEST AFTER WAITING 
MAXIMUM AMCUNT OF TIME CONSTITUTES A SERVICE REQUEST 

TIME OUT. 


WHEN 
THE PROGRAM WILL WAIT 
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UTE THIS DESCRIPTOR FLA SERVICE REQUEST TIME Our. 


COITIONAL TOGGLE LOS) TS RESET» THE PROGRAM WILE 
HALT WITH AN ERROR CODE FOR A SERVICE REQUEST TIME OUT. 


L(5) = RE-EYEC 
IF A 


ADDITIONAL SINGLE STEP OPTIONS 
L(6) SINGLE STEP EXECUTION CF THIS DESCRIPTOR 
FROM STATUS COUNT 1 TRANSACTION 
THRU STATUS COUNT 6 TRANSACTION. 


L(9) = SINGLE STEP EXECUTION OF THIS OESCRIPTOR 
FROM STATUS CCUNT 7 TRANSACTION 
THRU STATUS COUNT 9 TRANSACTIONCS). 


L£(10)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR TEST SERVICE REQUEST TRANSACTION(CS). 


L(€11)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FROM STATUS COUNT 11 TRANSACTION 
THRU STATUS COUNT 13 TRANSACTIONCS). 


Li{i4)= SINGLE ST£° EXECUTION CF THIS DESCRIPTOR 
FOR STATUS COUNT 14 TRANSACTIQN(S).« 


L(15)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR STATUS COUNT 15 TRANSACTIONCS). 


£(16)= SINGLE STEP EXECUTION OF THIS CESCRIPTOR 
FOR’ STATUS COUNT 16 TRANSACTIONCS). 


L(17)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FOR STATUS COUNT 17 TRANSACTION. 


L(18)= SINGLE STEP EXECUTION OF THIS DESCRIPTOR 
FROM STATUS COUNT 18 TRANSACTION . 
THRU STATUS COUNT 20 TRANSACTION. 


L(21)= SINGLE STEP EXECUTION OF THIS CESCRIPTOR 
FROM STATUS COUNT 21 TRANSACTION 
THRU STATUS COUNT 23 TRANSACTION. 


ADDITONAL OPTION CONCERNING JRACE 


LC23)= DONT STORE TRANSACTIONS FOR TRACE. 
AVAILABLE. WHEN ADOITIONAL TOGGLE LC23) IS RESET» 


TRANSACTIONS WITH A CONTROL ARE STORED FOR PRINTING 
WHENCVER A TRACE IS RECUESTEO. THIS TOGGLE MAY NEED TO 
BE SET WHEN CERTAIN ERRORS CACCESS ERRORS» TOO LATE TO 
POCKET SELECT» cTC.~) REQUIRE GREATER SPEED IN THE 
TRANSFER OF DATA. 
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DATA SPECIFICATIONS 


asa 


Ic rc |x je | 


ls 


F A= 


DATA OR RANDOM ALT STRING. 
CASSETTE DATA MASK. Kel 


DATA OPTION TOGGLES: SEE SELOK. 


200000De 


INITIAL OR CURRENT POINTER WITHIN PROGRAM DATA 3UFFER. 


OATA OPTION TOGGLES 


L(9) 


FILL PROGRAM DATA BUFFER AS SPECIFIED SY LF. 


CE ONLY THCSE OPTIONS WITH DATA OPTION TOGSLE L(O) SET CAN 6£ 
SED IN COMPARING DATA. DATA OPTION TOGGLES LOO). LOL) THRU 


L(5)» AND L(6) ARE MUTUALLY EXCLUSIVE. 
¥ LCi) = READ. C PROGRAM OATA BUF UNTIL 
MICRO 0022 (CA ETIE QP) GR AHEN 180 BYTES HAVE 3 
_ READ, a 
A(2) = ADD CHECK CHARACTER TC £ACH BYTE READ FROM CASSETTE. 
pb AC) = USE 16 RIGHI-MOST BITS CF_Y AS MASK TO BE EQR/ ITH EACH 
pt bo 16 SITS READ FROM CASSETTE. 
er if4) = IF DATA OPTION TOSGLE LC3) IS SET» ROTATE MASK BY 1 FOR EACH 
‘ 16 BITS READ FROM CASSEITE. NBO te eras 
L(5) = DO NOT STOP CASSETTE af Ter 180 Byte BEEN READ. 
£L(6) = WRITE THE 24 BITS IN X INTO PROGRAM DATA BUFFER. WRITE IN 


FORWARD DIRECTION AY THE MEMORY ADDRESS IN FA. DEFAULT 
DATA AND ADDRESS ARE GIVEN - LOAD DESIRED VALUES. PUSH 
START TO WRITE CATA. PROGRAM WILL HALT AFTER wRITE WITH 
LR=200000D2 FOR NEXT 24 BITS OF DATA AND NEw MEMORY 
ADDRESS. EITHER LOAD DESIRED VALUES TO CONTINUE OR SET 
LR=20000002 TO STOP | G PUSH START. 


MINLKUM PROGRAM DATA BUFFER SIZE {S$ 60 BYTES. 
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FILL PROGRAM DATA BUFFER WITH: 

LF = 0000 THREE 64-CHARACTER ESCOIC SETS FOLLOWED 8Y 2402. 

LF = 9001 FOUR 4B8*CHARACTER EBCDIC SETS FOLLOWED BY 2408. 

LF = 0010 TWELVE 16°CHARACTER ESCOIC SETS FOLLOWED BY 2402. 

LF = OO11 TAD 9EMCHARACTER EBCDIC SETS FOLLOWED SY 2404. 

LF = 0100 FOUR G32-CHARACTER FORTRAN SETS FOLLOWED BY 24028. 

LF = 0101 FOUR &8-CHARACTER B500 SETS FOLLOWED BY 3404. 

LF = 0110 FOUR 4S8*CHARACTER ReG SETS FOLLOWED 38Y 4402. 

LF = OL11L UNASSIGNED <- PROGRAM DATA BUFFER WILL HAVE DEFAULT OR 
PREVICUS DATA. 

LF = 1000 THE 24 BITS IN X REPEATED FOR 60 BYTES OR THE LARGEST 
DATA LENGTH SPECIFIED FOR ANY DESCRIPTOR CWHICHEVER IS 
MAXIMUM). 

LF = 1001 THE RIGHT=HOST 16 BITS IN X fea FOR MAXIMUM. 


aeeLF = 1010 ROTATING 54-CHARACTER EBCOIC SET STARTING WITH CHARACTER 


e*«aLF 


IN 8L58 OF Xe GENERATEOO FOR ve LENGTH CF DESC. 41. 
C1 CHARACTER ROTATION OCCURS SETWEEN EACH EXECUTION 
IF CESC. #1 IS A WRITE GPERATION.») 


LF = 1011 RANDOM SELECTION OF 63-CHARACTER EBCDIC SET GENERATED FOR 
MAXIMUM CRANOCMNESS CEPENDENT CN ANY BIT STRING IN X). 
LF = 1100 RANOCM BIT STRING GENERATED FOR MAXIMUM CRANDOMNESS 
DEPENDENT ON ANY BIT STRING IN X)?). : 
LF = 1101 RANDOM 83IT STRING OF MOSTLY ZEROES - AVERAGE OF ONE 1-BI1T 
IN 32 - GENERATED FOR MAXIMUM CRANDGMNESS DEPENDENT ON 
ANY BIT STRING IN X). 
= 1110 FILE ADDRESS (C FIELD CF DESC. #1) REPEATED 60 TIMES 
(180 BYTES) AND INCREMENTED BY 1 FOR EACH 180 BYTES 
FOR DATA LENGTH GF DESC. #1. CFILE ADDROSS AT RUN TIME 
USED IF DESC. #1 IS A WRITE OPERATION.) 
= 1111 SAME AS LF = 1110 


eaaL Ff 


OTE: THESE TOGGLE SETTINGS (eee) HILL PROGRAMMATICALLY LIMIT 


EXECUTION TO CESC.#1 UNTIL OIFFERENT DATA SPECIFICATIONS ARE 
MADE. ADDITIONAL TOGGLES TO EXECUTE THE NEXT DESCRIPTOR AFTER 
DESC. #1 MUST ALSO BE RETESTABLISHED BY THE USER. 

FOR THESE TCGGLE SETTINGS ONLY» THE DATA IN THE PROGRAM DATA 
BUFFER WILL BE UPOATED BEFORE EACH SUCCESSIVE EXECUTION OF 
DESC. #1 IF IT IS A WRITE OPERATION. 


IT SHOULD ALSO BE KNOWN THAT IDENTICAL RANDOM DATA PATTERNS 
CANNGT BE REPRODUCED AT A SUSSECUENT DATA SPECIFICATION HALT. 
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PROGRAM HALTS sare nent er ern ne cern r en nner seen see nn ncn enn senses nnn eee, 


BESIDE SPECIFICATION HALTS» OTHER CONDITIONS WILL CAUSE THE PROGRAM 
TO HALT WITH A CODE INDICATING THE CONCITION IN THE LR REGISTER. 
THESE CCDES ARE LISTED NEXT. wAHEN “N*™ ITS SHOWN IN A CODE, IT 
DENOTES THE ACTUAL HALT WILL SHOR tve2s3- OR & IN PLACE OF “N™ 

TO INDICATE THE DESCRIPTOR INVOLVED. AN @Fa IN THE 4MS8 OF A 

CODE INDICATES THE ERROR CCCURRED WHEN INITIALLY TESTING THE 
SYSTEM'S PRINTER CIF ANY) OR QOURING PRINT CUT OF PARAMETERS OR THE 
PROGRAM DATA BUFFER. 


HALTS DURING INIALIZATION OR SETUP OF SPECIFICATIONS 
AR = 
2 000011 a2 ERRCR IN LOADING PRCGRAM = SAD CASSETTE OR M-FETCH PARITY 
ERROR. RELCADING PROGRAM MAY OR MAY NOT 3E SUCCESSFUL. 


MEMORY PARITY ERROR = ERROR NCT IN CONTROL» BUT MAY 
EFFECT PROGRAM CXECUTION. EITHER PUSH START AND HOPE 
FOR THE SEST OR RUN MEMORY TEST. 

FOR THE SEST OR RUN MEMORY TEST. 


@ NOOO12 


a) 


TRACE OR PRINT OUT OF PRCGRAM OATA BUFFER« PUSH START 
TO CONTINUE. 


@ N00014 2 NO CHANNEL FOUND WITH SPECIFIED CONTROL ID. PUSHING START 
WILL RETURN TO MAIN SPECIFICATION HALT. 


@N00015 2 SPECIFEO CHANNEL OCES NOT HAVE SPECIFIED CONTROL. 
PUSHING START WILL RETURN TO MAIN SPECIFICATICN HALT. 


@ N00016 2 SPECIFIED DATA LENGTH IS GREATER THAN AVAILAQLE MEMORY. 
PUSHING START WILL RETURN TO MAIN SPECIFICATION HALT. 


@ 000018 2 CHARACTER SPECIFIED IN X €8LS$3) IS NOT IN 64-CHARACTER 
EBCDIC SET.~ LOAD ANOTHER CHACTER CODE IN Xe THEN PUSH 
START 4 
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HALTS WHEN ERROR I[S OETECTED BY DIAGNGSTIC DRIVER 


LR = 


00001 


NO9002 


NO9003 


N09004 


FOQO0005S 


NOO006 


N00008 


N00009 


NOOOOA 


NOOOFO 


@ 


STATUS COUNT TRANSITION ERROR = CONTROL WAS IN STATUS 
COUNT IN 8MS3 OF X» WENT TO STATUS COUNT IN 8LS8 OF X, 
PUSHING START wILL RESUME ORIVER EXECUTION FROM NEW 
STATUS CCUNT. 


REFERENCE ADDRESS COUMMY REFERENCE ADDRESS) SENT TO 
CONTROL DOES NOT MATCH REFERENCE ADDRESS RETURNED 3Y 
CONTROL. CORRECT REFERTNCE ADDRESS IS IN Xe THE REFERENCE 
ADDRESS RETURNED IS IN Ye PUSH START.TO CONTINUE. 


CONTROL WENT TO AN ILLEGAL STATUS COUNT FOR THIS 
CPERATION. ILLEGAL STATUS COUNT IN 8LSB OF Xe PUSHING 
START wILL ATTEMPT FO RESUME ORIVER EXECUTION FROM THE 
ILLEGAL STATUS COUNT. 


CONTROL GN CPORT)/CHANNEL IN T REPORTS INVALID ID CIN X). 
PUSHING START wiLL ATTEMPT TO RESUME ORIVE EXECUTION. 


ERROR IN DRIVING PRINTER.’ PUSH START TO CONTINUE. 


SERVICE REQUEST TIME OUT. DEFAULT TIME WAS 15 SECONSS 
€120 SECONDS FOR SPO). CPORTI/CHANNEL IN T. PUSH START 
TO KEEP hAITING. 


CONTROL WOULD NOT CLEAR FROM STATUS COUNT IN 8LS38 OF X 
BY TEST AND CLEAR COMMAND. PUSHING START WILL ATTEMPT TO 
RESUME ORIVER EXECUTION AT THIS STATUS COUNT. 


LOR HIGH SPEED CONTRO = INCORRECT BYTE COUNT RETURNED BY 
CONTROL. 


X HAS INCORRECT COUNT RETURNED. 
Y HAS COUNT DETERMINED AND EXPECTED 3Y DIAGNOSTIC ORIVER. 
PUSHING START WILL ATTEMPT TO RESUME DRIVER EXECUTION. 


é ROL - TOO MANY TRANSFERS. 
PUSHING START WILL ATTEMPT TO RESUME DRIVER EXECUTION. 


NORMAL TERMINATION OF OPERATION NOT ACHIEVED AFTER 
RESUMPTION OF ORIVER EXECUTION. NO FURTHER RE“TRY WILL 
BE ATTEMPTED. PUSH START 10 CONTINUE PROGRAM. 


t2° 
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OTHER HALTS WHILE EXECUTING THE DESCRIPTORCS)~. 


LR = 


NO00051 2 


N00052 2 


N00053 @ 


N00054 @ 


NOO00S55 @ 
NOO056 @ 
NOQ057 @ 
NO0058 «¢ 


NO0059 2 


K=COMMAND ACTIVE. 


TOO LATE TC POCKET SELECT CREADER“SORTER). 
PUSH START TO CONTINUE. 


OLAGNCSTIC DRIVER REPORTS MISSING CONTROL. 


SINGLE STEP HALTS 

Y=RESPONSE COMPLETE (SHOWS STATUS AT TIME OF COMMANO 
ACTIVE). 

T=RESPONSE COMPLETE TO ENSUING TEST STATUS (SHOWS NEW 

STATUS OF CONTROL). 


BAD COMPARE: 
X HAS CATA AS GENERATED 3Y PROGRAM. 

Y HAS READ DATA FROM PROGRAM DATA SUFFER. 

FA HAS ADORESS IN MEMORY OF READ DATAwW 

FL HAS 8ITS LEFT OF PROGRAM DATA 3UFFER LEFT T98 COMPARE. 
SET LOG) +L 05)5 AND/CR LCG) IF TRACE OR PRINT“OUT WANTED. 
TO CONTINUS COMPARE = PUSH START. 

TO STGP COMPARE - CLEAR LRe PUSH START. 


NO OP COMPLETE IN RESULT STATUS CIN T). 

NO 2NO GP COMPLETE IN RESULT STATUS CIN T). 

HALT TO DISPLAY RESULT STATUS INT REGISTER. 

EXCEPTION BIT REPORTEO IN RESULT STATUS CIN T). 
EXCEPTION BIT NOT REPORTED YET NOT READY SIT IS REPORTED 


IN RESULT STATUS CIN T). 
PROGRAM ALWAYS HALTS FOR THIS ERROR. 


tR = 


000091 


N00092 


N00093 


NOO094 


000090 
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PROGRAM HALTS 


2 DATA OPTION TOGGLE LCO)+ LC1)» OR LCG) HAS NOT BEEN SET. 
PUSH START AND SET DESIRED DATA OPTION TOGGLE(S). 


@ COMPARE DATA IMPOSSIBLE - LAST SPECIFIED DATA OPTION 
TOGGLES OITO0 NOT HAVE LCU) SET. 
PUSH START TO CONTINUE. 


2 COMPARE DATA IMPOSST3LE ~ ACTUAL ENDING ADDRESS IN 
MEMORY FOR READ REVERSE OPERATION NOT EQUAL TO STARTING 
ADCRESS OF PROGRAM DATA BUFFER. 

PUSH START TO CONTINUE. © 


2 PROGRAM UNABLE TO FIND BEGINNING TO GENERATE DATA. 
PUSH START. 


@ WRITE NOT PERMITTED ~ FA POINTS OUTSIDE PROGRAM DATA 
BUFFER. EITHER RELOAD A NEW ADDRESS IN FA CANO ANY NEW 
OATA IN X) AND PUSH START» OR FIRST CLEAR LR TO 39000000 
AND PUSH START TO DISCONTINUE WRITING INTO PROGRAM DATA 
BUFFER. : 
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1/0 EXCHANGE INFCRMATION one eneceenna- aha latahetatatetet etetatatetetateteetateatete tae 


THERE ARE TWO BASIC TYPES OF INFORMATION TRANSMITTED VIA THE 
1/9 8US BETWEEN PROCESSOR AND CONTROL: 


“COMMAND ACTIVE™ INFORMATION SENT FROM THE PROCESSOR TO A CONTROL> 
AND 


"RESPONSE COMPLETE” NORMALLY SENT TO THE PROCESSOR FROM THE CONTROL. 


COMMAND ACTIVE INCLUDES: 


0001 CCCC 0000 0900 0000 0001 - TEST STATUS OF CONTROL ON 
CHANNEL CCCC. 


0001 CCCC 0000 0000 0000 0010 - INFORM CONTROL ON CHANNEL CCCC THAT 
LAST TRANSFER OF OATA CONTAINED ONLY 
1 INSTEAD OF 2 CHARACTERS. 


0001 CCCC 0000 0000 0000 0911 =- TEST STATUS AND CLEAR CONTROL ON 
CHANNEL CCCC TO RESET CONDITION AFTER 
TEST. 


0001 0900 0000 0000 0000 0101 - TEST ALL CONTROLS FOR SERVICE REQUEST. 


0001 CCCC 0000 0000 0000 0110 = TERMINATE YRANSFER CF DATA WITH 
CONTROL ON CHANNEL CCCC. 


0010 CCCC DDDD ODDD DOCD ODOD - TRANSFER DATA (LOW ORDER BITS» 1 OR 
2 CHARACTERS) TO THE CONTROL ON 
CHANNEL CCCC. 


0100 CCCC 0000 0000 0000 0000 - TRANSFER DATA IN FROM THE CONTROL 
ON CHANNEL CCCC. | 


FOR HIGH SPEED ConTROLS - /Xek om Mag Tape 


0110 CCCC 0000 0000 0000 0000 - TRANSFER IN FROM THE CONTROL ON 
CHANNEL CCCCe THE NUMSER OF BYTES OF 
DATA THE CONTROL WILL NEXT SEND. 


0111 CCCC 0000 QOON NNNN NNNN = TRANSFER TO THE CONTROL ON CHANNEL 
CCCC» THE NUMBER OF BYTES OF DATA 
CN NNNN NNNN) THE PROCESSOR WILL 
NEXT SEND. 
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OPRS SSSS CODD ODDD 0990 DONO 

O=0D0D CHARACTER SEING TRANSFERRED (MAG TAPE CONTROLS 1 AND 2). 

P=POCKET SELECT INFORMATION REQUESTED CREADER= SORTER CONTROL). 

R=REVERSE OPERATION (MAG TAPE CONTROLS). 

S SSSS=STATUS COUNT. 

D=DATAs 1 OR 2 CHARACTERS?» CALL 2&4 BITS OF THE I70 8US MAY BE 
DATA FOR HIGH SPEED CONTROLS. THE 
LOx ORDER 9 BITS MAY CONTAIN A BYTE 


COUNT IN RESPCNSE TG A COMMAND ACTIVE 
OF 0119 CCCC 0009 0090 0090 0000). 


OPRS SSSS 0000 0000 OTT! IIIO 
I=CONTRCL [0 CIN RESPONSE TO TEST STATUS COMMAND OR TEST AND CLEAR). 
0000 0000 MMMM MMMM MMMM MMMM 
M= PERMICE REGUEST MASK CHARDWARE BIT“NUMBER WILL BE ON ‘IN RESPONSE 
TO A TEST SERVICE REQUEST COMMAND FGR 


ALL CONTROLS REQUESTING SERVICE 
WHERE CHANNEL=HARDWARE SIT“NUMSER)~ 
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CONTROL ID awwaancanwsaw SS8eOsansesaamaacaananaaaae FE AO S08 SS en es eS Se aS A Oe een ae 


THE CONTROL ID IS LOADED INTO THE 7LSB& OF X OURING A MAIN 
SPECIFICATION HALT. THEREAFTER THAT IO WILL SE USED UNTIL CHANGED 
BY THE USER CURING ANOTHER MAIN SPECIFICATION HALT FOR THAT 
DESCRIPTCR. 10S ARE LISTED BELOW IN HEX. 


FOR 96 COLUMN CONTROLS THE ID INOICATES THE CAPABILITY OF THE 
DEVICE CONTRCLLED. THEREFORE THE 19 IS CHANGED IN THE CCNTROL TO 
REFLECT THE DEVICE. REFER TO THE 96 COLUMN TECH MANUAL FOR MORE 
INFORMATION. 


CONTROL 10 


80 COLUMN CARD READ/PUNCH/PRINT 20000022 
8O COLUMN CARD PUNCH 04 
80 COLUMN CARD REACER 2A 
96 COLUMN CARD READER=PUNCH@PRINTER 06 
- 96 COLUMN CARD MFCU 08 
96 COLUMN CARD DATA RECCROER OA~ 
96 COLUMN CARD READER 26 
PAPER TAPE READER CONTROLW1 oc 
PAPER TAPE READER CONTROL<2 OE 
PAPER TAPE PUNCH 28 
PRINTER 10 
READER*SORTER CONTROL—1-2 14 
DISK FILE CONTROL“1>2 18 
DISK FILE CONTROL=3 24 
DISK CARTRIDGE CONTROL<-2 1A 
DISK CARTRIOGE CONTROL=1 ic 
DISK PACK 1E 
SPO 2c 
MAGNETIC TAPE CONTROL@1 (7*TRACK) 32 
MAGNETIC TAPe CONTROL“2 C9“TRACK) 30 
MAGNETIC TAPE CONTROL“4& CPE) 34 


MAGNETIC TAPE CASSETTE 3C€ 
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OP CODES AND RESULT DESCRIPTORS sorenn anne t nner nnn e nnn we nnen nner -~--2- 


NOTE: FOR ALL CONTROLS» A PAUSE OP IS 9£000002 EXCEPT DCC-1 WHERE 
PAUSE = 28400002 3 ' 

RESULT STATUS INFORMATION ------ woeee wm een on nn wee nen wen nnn nen - ee a 
THE PROGRAM WILL HALT TO DISPLAY RESULT STATUS OF AN OPERATION IF 


THE PROGRAM WILL HALT TO OISPLAY RESULT STATUS OF AN OPERATION IF 
THe USER SETS MAIN TOGGLE L(12). RESULT STATUS WILL BE IN THE 


SPO - 


READ 000179000 00000900 00000000 
at} WRITE 010T0000 00090000 aoccecod 


ope TEST  100V9000 99009900 00000000 
‘ Y ites 
g, > T=2 ENABLE TRANSLATOR 
T=! NO TRANSLATION 
V=0 TEST AND REPORT IMMEDIATELY 
V= 


1 TEST AND WAIT FOR ENQ 
SPO 


© OP CCMPLETE 
1 0 OP COMPLETE 
& £ EXECPTION (BITCS) 2-307 SET) 
& 3 NAK EPFOR Ho, 
& 7 ENG RECEIVED 
16 2ND OP COMPLETE 
17-23= 910 1100 (TEST OP) 
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80 COLUMN CARD READER 


READ 000890000 00000000 00000000 
TEST 100VVO000 00000000 00000000 


B=0 EBCDIC READ 
B=1 BINARY READ 
VV=00 TEST AND REPORT IMMEDIATELY 
O1 TEST ANDO REPORT WHEN NOT READY 
10 TEST AND REPORT WHEN READY 


OP COMPLETE 

EXCEPTION CBITCS) 29356 SET) 

NOT READY 

VALISOITY ERROR CINVALID CHARACTER) 
READ CHECK 

16 2ND CP CGMPLETE 

17-23= 010 1010 CTEST OP) 


Awn ps © 


80 COLUMN CARO PUNCH 
WRITE 010500SS 00000000 00000090 
TEST LO00VV000 00000000 000039009 


B=0 EBCOIC PUNCH 
B=1 BINARY PUNCH 


STACKER SELECTION 
B92Zi0 B9212/9213 39212/9213 


$s CPC-2 CPC-2 CPC~1 
00 NORMAL NORMAL ERROR 

01 NGRMAL NORMAL NORMAL 

10 NORMAL AUXILIARY AUXILIARY 
11 NORMAL AUXILIARY UNDEFINED 


VV=00 TEST AND REPORT IMMEDIATELY 
VV=0O1 TEST AND REPORT WHEN NOT READY 
V¥=10 TEST AND REPORT WHEN READY 


80 COLUMN CARD PUNCH 


OP COMPLETE 

EXCEPTION CBITCS) 293 SET) 
NOT READY 

PUNCH ERROR 

ID BIT 

16 2ND OP COMPLETE 

i7-23= 000 0100 CTEST OP) 


OWN » © 
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6b pare 29 


pause 


gti® 60 COLUMN READ/PUNCH/ PRINT 
94(7 96 COLUMN READER=PUNCH sec p.| ECU contre! 


READ 000Y08SS, FOIHOBOC 00000000 
PUNCH“PRINT OPPROSSS OWLHO30C 00090000 
TEST 100VV000 00900000 00000000 


$$$=000 ERROR STACKER (STACKER 2) «Ax © 
=001 STACKER #1 
THRU 
=110 STACKER 26 | 
=111 OVERFLOW CREMAINS UNTIL MANUALLY CLEARED) 


YZ=Or STACK THIS CARD 
YZ=10 STACK THE PRIOR CARD 
PP=01 PRINT DATA 

PP=10 PUNCH DATA eee 
PP=11 PUNCH AND PRINT DATA ssc eS 
PUNCH@PRINT AND READ 

OO NOY INHISIT CARD FEED 

INHIBIT CARD FEED 

PUNCH DATA = PRINT DATA (VALID FOR -PUNCH 
PUNCH DATA NEQ PRINT SATA AND PRINT ONLY) 
FEEO CARD FROM PRIMARY HOPPER 
FEED CARD FROM SECONDARY HOPPER 

ENABLE TRANSLATOR 

BINARY» DO NOT TRANSLATE 

REPORT INVALID CHARACTER 

O00 NOY REPORT INVALID CHARACTER 

V¥=00 TEST AND REPORT IMMEDIATELY 

VV=01 TEST AND w®AIT FOR NGT READY 

VV=10 TEST ANO WAIT FOR READY 


OoOwmnm rr ee mn Dw 
met ew wn won 
MO-M Or Om OM Om 
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89 COLUMN CARD READ/PUNCH/PRINT 


NOT 


OAaAnAwWN wt Oo 


OP COMPLETE 
EXCEPTION CBITCS) 2936979869019 SET 


READY 


10 [NPUT CHECK 
16 2ND OP COMPLETE 
000 0010 CTEST OR PAUSE) 


17-23= 


96 CCLUMN CARD 


OP COMPLETE 


EXCEPTION CBITCS) 2936970899010 SET) 


NOT 


READY 


CARD CCNTRCL 
READ CHECK 
PUNCH CHECK 


SECONDARY HOPPER 


("2" READ IN COLUMN 1) 


EMPTY 


FEED CHECK CCONTROL=2) 


2ND 


000 0110 
009 10C0 
000 1010 
0190 0110 


C 

1 

2 

3 

6 

T 

8&8 PRIMARY HOPPER EMPTY 
9 
10 

16 


OP COMPLETE. 
CREADER*PUNCH<PRINTER) 


CMF CU) 


CDATA RECORDER) 
CREADER) 


VALIDITY ERROR CREADsSTACK PRIOR CARD OP) 
READ CHECK 
PUNCH CHECK 
PRIMARY HOPPER EMPTY 
SECONOARY KOPPER EMPTY 


CTEST OP) 
CTEST OP) 
CTESS OP) 
CTEST OP) 


¢ Lew st 
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ree 
PRINT 010ES5SS 00000000 00000000 00000000 
SPACE/SKIP _101ESSSS 00000900 00000000 


T 100V9009 €0000009 00000000 
LOAD TRANSLATCR O11T0099 00000000 00000000 (PC -2)° 
$$55=0000 NO PAPER ADVANCE 
=1110 SINGLE SPACE AFTER PRINTING 
=1111 DOUSLE SPACE AFTER PRINTING 
=0001 SKIP TO CHANNEL“1 AFTER PRINTING 
THRU 
=1100 SKIP TQ CHANNEL “12 AFTER PRINTING (PC-2) 
=1101 SKIP TO NEXT CHANNEL AFTER PRINTING (PC-2) 
E=1 IF EOP-/INHIBIT REPORTING EOP AND SKIP TO 
CHANNEL 1 
V=0 TEST AND REPCRT IMMEDIATELY 
V=1 TEST AND KAIT FOR READY 
T=1 ENASLE HARO TRANSLATION FOR ACCS AND 32909 CPC-2) 
PRINTER 
0 OP COMPLETE. 
1 EXCEPTICN (BITCS) 243+4s6 SET) [72 Charon ye 
2 NOT READY baie 
3 PRINT CHECK (PC-3) 
4 INVALID CODE DETECTED (PC-2) 
6 END OF PAGE 


7-9= CHARACTER SET ID €(PC-2) SWITCH POSITION 
000 64 CHAR. ESBCDIC 
001 48 CHAR. ESCOIC 
@16 16 CHAR. ESBCDIC 
O11 96 CHAR. EBCDIC 
100 48 CHAR.~ FORTRAN 
101 48 THAR. 8500 
110 48 CHAR. RPG 
111 UNASSIGNED 

12 PAPER IN MCTION CTEST OP) (PCo25PC-3) 

13 TRANSLATOR UNLOADED (PC-2) 

16 2N0 OP COMPLETE 

17-23= 001 0000 (TEST OF) 


VOU Sw MN pe 
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DISK CARTRIDGE 


READ QO0OHOV00 00000000 od0020uUu 
= sg OM0VOO 06000000 20C000UU 
TEST 10011090 00000000 d00000UN 
PAUSE 10900100 0000000C 0090C000 (DCC-1) 
MV=00 READ OR WRITE» BURROUGHS FORMAT 


MV=10 READ ASSOLUTE OR WRITE INITIALIZE 
READ ASSOLUTE ONLY SECTOR O ON ANY TRACK 
FOR OCC-1 
READ NEXT SECTOR OR 
UU=00 UNIT O 
O1 UNIT 1 
10 UNIT 2 
11 UNIT 3 
TEST AND REPORT IMMEDTATELY 
TEST ANDO REPORT Ir PRESENT GUT NOT READY 
TEST AND REPORT IF READY 


MV=11 WRITE NEXT SECTOR COCC-1) 


TT=00 
TY=01 
TT=10 


OISK CARTRICGE 


0 OP COMPLETE . 
1 EXCEPTION (CBITCS) 2630611014 SET) 
2 NOY READY 
3 PARITY ERRCR CS8URROUGHS READ) 
6 WRITE LOCKCUT = “RITE NOT PERFORMED 
7-9= UNIT 10 
--0 NOT PRESENT 
OOL 32 SECTORS» 
O11 32 SECTCRS,» 
101 64 SECTORS,» 
111 64 SECTORS 


203 CYLINDERS 
406 CYLINDERS 
203 CYLINDERS 
406 CYLINDERS 


SEC 


TOR 


ILLEGAL ADDRESS> 


ADDRESS ERROR 


* INCOMPLETE 


2ND 


NOT SEEXING 
SEEK STATUS FLIP-FLOP SET 


oP 


(TEST Q 


COMPLETE 


001 10:0 (dCC-2) 
O0Ci 1100 CDOCC-i) 


COCC-2) 
P) 


CTEST 
CTEST 


CTEST 


oP) 


CP) 
OP) 


ADDRESS COINCIDENCE NOT ACHIEVED> 
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SPECIAL INFORMATION FOR DISK OPERATION s~orerssnerennn ee ecen seen -- eee 
THE DATA LENGTH IS LOADED INTO THE FL (FIELD LENGTH) 
REGISTER AT A MAIN SPECIFICATION HALT FOR A GIVEN DESCRIPTOR, 
FOR DISK OPERATICNS THE DATA LENGTH DETERMINES THE NUMBER OF 
SECTORS READ GR WRITTEN. THE CHART 3ELOW GIVES THE HEX 
VALUE TO LOAD IN FL TO REAO OR WRITE A GIVEN SECTOR LENGTH. 


SECTOR SET FL SECTOR SET FL SECTOR SET FL 
LENGTH TO LENGTH TO LENGTH TO 

1 0005A0 16 005A00 31 QOAE60 

2 000840 17 OOSFAD 32 008400 

3 001050 18 006540 33 OOBIAD 

4 0016380 19 COBAED 34 OO08F40 

5 001C20 29 00708C 35 OOC4E0 

6 OO2i1C0 21 007820 36 OOCASBO 

7 002760 22 0073C0 37 0900020 

& 002009 23 003160 38 0005C0 

9 0032A0 24 003790 39 000300 

10 003840 25 008cC AD 49 Q0£ 109 

11 OO03DE0 26 009240 4i QOEGAD 

12 004380 27 0097EF0 &2 Q0—EC40 

13 004920 28 009D 39 43. QOF LEO 

14 OO4ECO 29 00A329 44 OOF 780 

15 005460 30 OOA8CO 45 OOF D20 


THE FILE ADDRESS 1S LOADED INTO THE T REGISTER AT A MAIN 
SPECIFICATION HALT FOR A GIVEN DESTRIPTOR. 


FOR DISK CARTRIDGE: 


NUMSERING THE SITS LEFT TO RIGHT» 0 TO 23+ THEIR 
SIGNIFICANCE ARE AS FOLLOWS: 


10-17 CYLINDER ADDRESS (LSB TS BIT 17) 
18 TRACK ADORESS CTOP CR BOTTOM HEAD) 
19-23 SECTOR ADORESS (LSB IS BIT 23) 


FOR EXAMPLE AN ADDRESS OF CYLINDER 100 TRACK 1 
SECTOR 3 WOULD BE LOADED AS FOLLOMWS: 


0000 0000 6001 1001 0010 0011 


34 
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DISK FILE 
DFC-1Le2 


DFC-3 


READ 000MW000 
READ COOMWOED 
WRITE O10MW000 
TEST 10000000 


=1 READ OR 
=1 WAIT ON 
=1 
=1 


0090C000 
09000000 
00000909 
00000900 


OOOO0UUUY COFC-172) 
OOOOUUUU COFC-3) 
OOOQUUUU 

OO00UUUU 


WRITE ONLY’ MAINTENANCE SECTOR 
BUSY EU OR DE . 


UUUU=0000 UNIT £0 


THRU 


=1111 UNIT ¢15 


DISK FILE - OFCe*l» OFC-2 


0 OP COMPLETE 
1 EXCEPTION CBITCS) 2236-11 SET) 
2 NOT READY 

3 READ DATA PARITY ERROR 
6 WRITE LOCKOUT 


7-9= UNIT 
000 
001 
011 
100 
101 
110 


10-L1=CONF IGURATION 

NO EXCHANGE 
EXCHANGE #1 
EXCHANGE #2 
EXCHANGE 2&3 


00 
01 
10 
11 
141 TIMEOUT 


10 CTEST OP) 
NOT PRESENT 
SYSTEM MEMORY 
1¢°3 

1C-4 

1A-3 

1A74 


CREAD»s WRITE) 


12°13=CONTROL 


00 
01 
10 
"4l 


CONTROL £0 
CONTROL #1 
CONTROL #2 
CONTROL #3 


16 2NO OP COMPLETE 
17-23= 001 1000 (TEST OP) 


(TEST OP) 


RETURN ERROR CORRECTION CODE WITH DATA 
RETURN EXTENDED STATUS DATA 
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DISK FILE = DFC=3 


0 OP COMPLETE 
1 EXCEPTION CBITCS) 2o3e6eolOeveli«el3eoiSs22 SET) (« NOT EXCEPTION 
2 NOT REAOY FOR TEST OP) 
3 READ PARITY ERROR OR TEST AND BUSY 
6 WRITE LUCKCUT 
7 SLIP OCCURREC 
B-9= UNIT ID CTEST OP? 
00 &&OT PRESENT 
O01 SN 
10 ADORESS ERROR 
11 TIEMEQUT 
TD“1LL=ACONFYIGURATION CTEST QP) 
00 OIRECT CONNECT (9 OFEC 
Ol OFC CONNECTED TO EXCH 71 
10 DFC CONNECTED TC EXCH #2 
11 OFC CONNECTED TO EXCH #3 
13 COMMAND PARITY ERROR - PARITY ERRGR CRESULT PHASE) 
15 DATA TRANSMISSION ERROR COATA PHASE) 
PARITY ERROR CRESULT PHASE) 
16 2ND OP COMPLETE 
17-23= C190 0100 CTEST OF) | 
227°723= QO1 REAC OP WITH E=1 COMPLETED 
Ti EXTENDED STATUS INFORMATION AVAILAS3LE 


FOR CISK CONTROLLED BY OISK FILE CONTROL@122: 


THE CONTROL ACCESSES CONSECUTIVE SECTORS BY SEQUENCING THROUGH 
A OFEU BY OFSU'S» THROUGH DFSU BY FACES» AND THRGUGH A FACE BY 
LOGICAL TRACK'S. A LOGICAL TRACK IS ONE PHYSICAL TRACK IN EACH OF 
THREE ZONES* FIFTY LOGICAL TRACKS ARE PRESENT ON EACH FACE. THE 
NUMBER OF SECTORS IN A LOGICAL TRACK FOR THE VARICUS UNITS AND 
THE MAXIMUM FILE ADORESS FOR EACH FOLLCH: 


1C-3 10-4 1A-3 LAW4 
ZONE 0 -73 69 27 50 
1 95 89 36 <6 
2 110 120 50 86 
LOGICAL TRACK 278 278 113 200 


MAX FILE ADDRESS 5559999 5557999 2255999 3999999 
CS SuUtS) 2O8S7BDF2 208730F 9 20372CFS SOGI1ATF AQ 


FOR DISK CONTROLLED BY OISH FILE CONTROL<3: 


SECTORS ARE CONTINUOUS ACROSS OISK STORAGE UNITS.» THE NUMBER 
OF SECTORS IN A PHYSICAL TRACK IS 64. THE NUMSER OF PHYSICAL TRACKS 
PER DOS FACE IS 256. THE MAXIMUM FILE ADDRESS IS 1315071 (CQ01F C702). 
THERE ARE 326768 SECTORS PER DS (20080003). 
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READ 

WRITE 
INITIALIZE 
RELOCATE 
TEST 
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DISK PACK 


OOOMAVED 
0100NV00 
OLLIAVOS 
1O010WVOS 
100TTGQ0 


NNNOOOO0 
00090000 
00000000 
NNNOOOQ00 
00000000 


POOQOQUUUU 
d00CUUUU 
0090uUUUU 
009 0UUUU 
OOOOUUUU 


READ SYNC CODE» FILE ADDRESS» DATA» DATA 
CHECK BITS» AND POSTAMBLE.} RETURN 15 BIT 
RESULT FROM DPEC. 


W=1 WAIT ON BUSY CXCHANGE 
V=0 ENABLE AUTOMATIC RESTORE AFTER SEEK ERROR 
V=l DISABLE AUTOMATIC RESTORE 
E=1 RETURN DATA» 32 BIT ERROR CHECK CODE» AND 
16 BIT DPEC RESULT wORD 
D=1 READ EXTENDED STATUS DATA FROM OPEC 
NNN=009 NORMAL SECTCR ADDRESS 
NNN=001 SPARE SECTOR #1 CN HEAD O (CM OR P ECL 1 
THRU : 
=101 SPARE SECTOR #5 ON HEAD G FOR READ OP) 


NNN VARIANTS 


FOR READ CP» MP=00 


NNN=001 OFFSET RIGHT CIN) 
NNN=100 OFFSET LEFT (OUT) 
P=1 VERIFY (M MUST = 0) 
I=0 TRACK ONLY 
T=1 ENTIRE PACK 
S=1 WRITE DATA PATTERN WITH FIRST 16 3ITS OF 
DATA RECEIVED FROM SYSTEM 
UUUU=9000 UNIT #0 (SPINOLE 0) 
THRU 
=1111 UNIT #15 
TT=00 TEST AND REPORT RESULTS 
TT=01 TEST AND REPORT IF NOT PRESENT OR 
NOT READY 
TT=10 TEST AND REPORT ONLY IF PRESENT» READY» 
AND NOT SEEKING 
QQ=01 PLACE DRIVE OFF-LINE (TT=00) 
QQ=10 EXECUTE PAUSE 
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OISK PACK 


OP COMPLETE 
EXCEPTION (BITCS) 2o36e9erl0ellel2eleelSe22e SET) (* NOT 
NOT READY : EXCEPTION 
READ DATA ERROR FOR TEST oP) 
WRITE LOCKOUT 
SLIP OCCURRED . | 
8-9= UNIT 10 CTEST OP) 
OC NOT PRESENT 
01 203 CYLINDERS 
10 406 CYLINCERS 
9 ADDRESS PARITY ERROR OR SYNC CODE ERROR 
10 SECTOR ADDSESS ERROR 
11 TIMEOUT 
LO“L1=CONFIGURATION CTEST OP) 
OO DIRECT CONNECT 10 OPEC 
91 OPC CONNECTED TO EXCH #1 
10 OPC CONNECTED TO EXCH #2 
11 CPC CONNECTED TO EXCH #3 
12 SEEKING (TEST OP) . 
14 SEEK STATUS FLIP-FLOP SEF CTEST CP) 
15 TRANSMISSION PARITY ERROR 
16 2ND OP COMPLETE 
17°23= 001 1110 (TEST OP) 
22°23= 01 READ OP wITH E=1 COMPLETED 
11 OPEC ATTENTION 


“OWA be © 


FOR DISK PACK: 


THE FILE ADDRESS 15 NOT CIRECTLY ENCODED» AS WITH CARTRIOGE. 
THIS IS “BECAUSE PLATTER 0 HAS 55 USEABLE SECTORS (5 FOR RELOCATION? 
_ AND THE OTHERS HAVE 60 SECTORS. THE SEQUENTIAL BINARY FILE ADORESS 
IS RELATED TO THE ACTUAL DISK PACK CYLINDER» HEAD» AND SECTOR 
‘ADDRESS AS FOLLOWS: , 


O LEQ FILE ADDRESS MODULO 1195 LSS 55 1S HEAD 0 
55 + (N-1)*60 LEQ FILE ADDRESS NCDULO 1195 LSS 55 + N60 IS HEAD Ne 
N= 1 T0 19 


CN-1)*01195) LEQ FILE ADDRESS LSS N*€1195) IS CYLINDER N» N= 0 TO 405 


SECTORS ARE O THRY 54& FOR HEAD 0 
SECTORS ARt 0 THRU 60 FOR OTHER HEAOS (1 THRU 19) 


CYLINDERS ARE O THRU 405 FOR TYPE 223/225 DISK PACK DRIVES 
AND O THRU 203 FOR TYPE 229 ORIVES 
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ON Uw wt © 


10 
11 
12 
13 
14 
16 
17 
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READER*SORTER 
REAS OOOHROOD 000000C9D 
BATCHCOUNT 10109000 00000000 
POCKET LIGHT O10NNNNN 000900000 
TEST 100V0000 00000000 


H=1 HALT THE FEEDER 
R=1 READ FIRSY STATION 


NNNNN=00000 LIGHT GN POCKET 
THRU . 
=11110 LIGHT ON POCKET 
=11111 LIGHT ON REJECT 


y= 
y= 
READE R-SORTER 


CP COMPLETE 


00009000 
00000000 
00000900 
00000000 


) 


39 
POCKET 


0 TEST AND REPORT IMMEDIATELY 
1 TEST AND WAIT FOR READY 


EXCEPTION CBITCS) So3e5ePolOvellel2ol3el4e5 SET) 


NOT READY 

UNENCODED COCUMENT 

CANNOT READ 

QCR DATA CTESY OP) 

OOUBLE DOCUMENT 

TOO LATE TO READ 

JAM 

MISSORT 

BATCH TICKET = LAST ITEM IN PATH 
HALT VARIANT - LAST ITEM IN PATH 
2ND OP COMPLETE 


-“23= 001 0100 (TEST OP) 


23 TERMINATE LINKING CBITCS) 2510+11012013+14 SET) 
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READ 000R0000 90000000 
SPACE TO EOF 11000000 90090000 
WRITE — OLOETOOD 00900990 
REWIND 01100000 000000990 
TEST 100VV000 00000000 


R=G READ FORWARD 
R=1 READ REVERSE 


89 


Coodd0UU 
909990UU 
o000000UNU 
vOdd0OUU 
000d00UU 


Eel ERASE AMOUNT SF TAPE THAT WOULD OTHERWISE 


BE WRITTEN 
T31 WRITt TAPE BARK 
yuU=00 UNTT 0 


61 UNIT 1 
10 UNIT 2 
11 UNIT 3 


V¥=00 TEST AND REPORT 
VV=01 TEST AND REPORT 
YV=10 TEST ANG REPORT 


MAG TAPE CASSETTE 


OP COMPLETE 

EXCEPTION C3ITCS) 2e3ehr be Tn Bo Ie lOerll 
NOT READY 

DATA ERROR 

ACCESS CRROR 

END OF TAPE 

BEGINNING CF TAPE 
WRITE LOCKOUT 

ENO OF FILE 

UMIT PRESENT CTEST OP) 
10. RERINODIAG 

11 TIMEOUT 

16 2N0 CP CCMPLETE 

A7-23= Gil 1169 CTEST OF) 


OOOH SF WN =e © 


IMMEDIATELY 
IF NOT READY 
IF READY AND NOT REWINCING. 


SET 
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HAG 
MTC~1 


OOOVCTTT 
L110VN009 
OLOEMCOO0 
01109000 
10002000 


CONTROLS 


TAPE 
MTC-2 


PSX0000C 
PSX00000 
POX00000 
00000900 
00090900 


ODO0OUUUU 
OOOOUUUU 
OCOCUUUU 
OODOUUUY 
OQOOUUUU 


V=0 FORRARD DIRECTION 

V=1 REVERSE OLXECTION 

C=1 CORRECT THE DESIGNATED TRACK CMTC-26 9=TRACK) 
(READ FORWARD CNLY) 


~TTT=200 TRACK #0 
THRU 
=111 TRACK #7 (TTT VARIANTS IGNORED BY MICW-1) 
P=0 EVEN PARITYCMTIC-1) 
P=1 ODD PARITY (CP VARIANT IGNORED 8Y MIC-2) 
S=1 REJECT NOISE BURSTS 6 CHARACTERS OR LESS 
: CMIC-2) 
X=O0 NO TRANSLATION 
X=1 TRANSLATE BETWEEN 8CL AND EBCDIC (MTC-1) 
N=0 SPACE PAST NEXY £OF RECORD: 
N=i SPACE CNE RECORD 
Feil ERASE AMOUNT OF TAPE THAT WOULD OTHERWISE 
BE WRITTEN 
M=1 WRITE TAPE MARK CRESULTS UNDEFINED IF EM=11) 
UUUU=0001 UNIT £1 
THRU 
=1000 UNIT #8 
QQ=00 TEST ANC REPORT IMNEDIATELY 
QQ=01 TEST AND REPGRT IF NOT READY 


QQ=10 TEST ANO REPORT IF READY AND NOT REWINOING 


Se ee ee ee ee 
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MAG TAPE MIC-1,4TC-2 


FOR TEST OP 
O OP COMPLETE 
1 EXCEPTION (SITES) 206067810 SET) 
2 NOT REAOY 
3-4= SUBSYSTEM 2 
00 NO £CHANGE 
01 SUBSYSTEM #0 
10 SUBSYSTEM #1 
11 SUBSYSTEM #2 
6 END OF TAPE 
7 BEGINNING GF TAPE 
8 RRITE LOCKOUT 
9 DESIGNATED UNIT PRESENT 
10 REWINOING 
L2-14=DENSITY SWITCH SETTING 
000 7-T 200 #P] 
001 7-1 S56 BPI 
011 ?-T 800 API 
100 9-T 200 SPI CINVALIO) 
101 9-T 800 4PI 
110 CINVALIO) 
111 9=T 1600 BPI CPEs INVALID) 
16 2ND OP COMPLETE 
17-23= C11 CO10 CMTIC@1» 7-T NRZ) 
17-23= O11 0000 CMTC=25 9-T NQZ) 
FOR OTHER OPERATIONS 
OP COMPLETE 
EXCEPTION (BITCS) 29349607 Br 9e10el I> L2o 130 1brl5e 19. 20 SET) 
NOT READY 
ERROR 
ACCESS ERRGR 
ENO OF TAPE 
BEGINNING OF TAPE 
WRITE LOCKGUT 
END OF FILE 
10 RERINDING 
11 NO DATA FROM READ HEAD CWRITE OP? 
11 TIMEOUT CREAD OR SPACE FORWARD) 
12 CRC CORRECTION POSSIBLE (9-T ONLY) 
13715=TRACK IN ERROR (9°T ONLY» SIGNIFICANT IF BIT 12 SET) 
000 TRACK #0 
"O01 TRACK £1 
010 TRACK £2 
- O11 TRACK #3 
100 TRACK g4 
101 TRACK #5 
110 TRACK #6 
111 TRACK #7 
19 OROPOUT C7-T GNLY) ; 
20 INITIATION LATE (9-T ONLY) - 
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3 3K 


READ 
SPACE 
WRITE 
REWIND 
TEST 

D=0 

C=1 

N=0 

N=1 

E=0 

Es] 

M=1 

R=1 

UUUU=09000 

=0001 

THRU 

=1111 

VV¥=00 

VV=01 

VV=10 

MAG TAPE MITC3~4 
iP j 


0 OP COMPLETE 
LT EXCEPTION CB8ITCS) 2e3eboSrbe7r Be Gol Ovo lis2l SET) 


2 
3 
4 


3-45 


5 
6 
7 
8 
9 
9 


10 
11 


T2-14=TAPE FORMAT 
800 BPI NRZ 
1600 3PI 


NOT READY 

QATA ERRGR 

ACCESS ERRGR 
SUBSYSTEM 
TRANSMISSION 
END OF TAPE 
BEGINNING QF 


WRITE LOCKCUT 


END OF FILE 


TAPE 
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MAG TAPE 


HIC-4 


000000900 
L100N000 
01024090 
011R0090 
100VV900 


FORWARD 
REVERSE 
SPACE 
SPACE 
WRITE 
ERASE 
WRITE 


ORIVE UNIT 


TEST AND REPORT IMMECDCTATELY . 
TEST AND REPORT IF NOY READY OR NOT PRESENT 
TEST AND REPORT IF READY AND NOT REWINDING 


If CFIELO CHANGEABLE>» 
ERROR CTEST OP) 


UNIT PRESENT CTEST OP) 


RE WINDING 
TIMEOUT 


101 
111 


16 2ND OP COMPLETE 


UW7~-23= 


011 0100 CTEST OP) 


00009000 
00000000 
0c000C00 
00000000 
09000904 


DIRECTION 
DIkKECTION 
TO EOF 

ONE RECORD 


MARK 


#15 
FL 


#15 


21 MEC OETECTED TRANSMISSION ERROR 
22 MTC-4 DETECTED TRANSMISSION ERROR 


UNLOAQ 


COOOUUUU 
ONOOUUUU 
OCOOUUUU 
QQOOUUUY 
DOOOUUUY 


CPERFCRMED IN FORWARD DIRCCTION QNLY) 
TAPE 
REwIND AND 
ORIVE UNIT 
DRIVE UNIT 


TEST OP - EXCEPTION NOT SET 
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PAPER TAPE REAOER 


OOOTTOCO 
101CC090 
110CC0C90 
01100000 
100V0000 


TRANSLATE 3ETWEEN 8CL AND EBCDIC, 


PARITY» 


HIGH OROER O 


00000000 
00900000 
00000000 
00000000 
00000000 


00000000 
00000000 
C0000000 
00000000 
00000009 
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CHECK OD9 


DISREGARO DELETE CODES IF CONTRGOL 
SO STRAPPED 
NO TRANSLATION» 


Biv». 


CHECK EVEN PARITY? 
DISREGARD DELETE 


IF CONTRCL SO STRAPPED 


READ 
SPACE. FCRWARD 
BACKSPACE 
REWIND 
TEST 
TT=00 
TT=10— 
TT=11 
CC=00 
OR19 
ce=11 
v¥=0 
V=1 


PAPER TAPE READER 


OP 


COMPLETE 


NO TRANSLATIONs NO PARITY CHECK 
DONT CCUNT DELETE COOES IF CONTROL 
STRAPPED 

COUNT ALL COCES 


TEST AND REPORT IMMEDIATELY 
TEST AND REPORT WHEN READY ANC NOT 


EXCEPTION C8ITCS) 22326072829e10 SET) 


NOT 


REAQY 


TAPE PARITY ERROS 


ENDO 
BEG 


STOP COOE 


REW 
ZNO 


OF TAPE 
INNING CF TAPE 


TETECTED 
INDING 
OP COMPLETE 


0 
i 
2 
3 
& 
T 
8 NOT READY OURING CPERATION 
9 
10 
16 
17 


000 11990 CCONTROL~1> 
000 1110 CCONTROL~2> 


TEST OP) 
TEST OP) 


RETURN 
CQOES 


50 


RESINODING 


J4 
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PAPER TAPE PUNCH 


“WRITE 010T0000 00000000 00000000 


TEST 100V¥90000 000906000 00000090 


ENABLE TRANSLATOR 
NO TRANSLATION 


~~ 4 
Hon 
moO 


TEST AND REPORT IMMEDIATELY 
TEST AND REPORT WHEN READY 


<< 


a © 


PAPER TAPE PUNCH 


NOT 
LOW 
NOT 
16 2ND 
17-2 3= 


Onn = 6 


OP COMPLETE 
EXCEPTION CBITCS) 29658 SET) 


READY 

PAPER 

READY wHILE PUNCHING 
OP COMPLETE 

010 1000 
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THE DATA TRANSFER PORTIGN(S) FOR A HIGH SPEED CONTROL CONSIST 
OF A SINGLE CA CYCLE FOLLOWED BY MANY RC-S. EACH RC CYCLE WILL 
CONTAIN 24 BITS €3 BYTES) EXCEPT THE LAST TRANSFER OF THE LAST 
BUFFER KHICH MAY CONTAIN is 2 OR 3 BYTES. 

ON INPUT» A CONTROL COMMAND 6 WILL OCCUR JUST PRIOR TO INITIA=- 
TING DATA TRANSFER FOR EACH CONTROL BUFFER. THE CONTROL WILL 
RESPONO awITH THE NUMSER OF BYTES FOR THE CURRENT. SUFFER DURING THE 
RC PHASE. FOR MAG TAPE» BIT 8&8 WILL SE RESET IF THE CURRENT BUFFER 
IS NOT THE LAST SUFFERS IN THIS CASE THE BYTE COUNT RETURNED IS 
INVALIO AND A FULL BUFFER (300 BYTES) IS ASSUMED. 

ON OUTPUT FOR MAG TAPE>s A CONTROL COMMAND 7 WILL OCCUR JUST 
PRIOR TO INITIATING THE DATA TRANSFER TO FILL THE LAST CONTROL 
BUFFER. THIS COMMANDS IS TO INFORM THE CONTROL AS TO THE NUMSER OF 
BYTES IN THE LAST SUFFER. A TERMINATE OATA ITS ALSO SENT AFTER THE 
DATA TRANSFER IS COMPLETE. 

THE DATA TRANSFER ITS INITIATED WITH A CONTROL COMMAND 3 CXFER 
OUT PKASE @) OR A COMMAND & CXFER [N). 


WHEN TRACING TRANSACTIONS» A TEST STATUS IS NOT SENT FOR EACH 


OF THE RC CYCLES. IN A FRANSACTION WHERE A CA OR RC DOVES NOT OCCUR, 
THAT SIX DIGIT FICLO wILt BE 20000008 IN THE FRACE. 
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EXAMPLES OF RUNNING PCAP 


THE FOLLOWING EXAMPLES OF RUNNING PCAP ARE INTENDED FOR 
FAMILIARIZATION. FURTHER INFORMATION IS LISTED BELOW. 


EXAMPLE OF EXECUTING A TEST OP TO THE SYSTEM SPO AND 


OBSERVING THE REFERENCE ADDRESS RETURNED ANDO RESULT STATUS OF THE 
TEST OP. 


1. GIVEN THAT THE PROGRAM IS AT MAIN SPECIFICATION HALT 
LR = 2 1CO000F 2. 
LOAD X WITH 200002C2- ID CODE FOR SPO 
CHECK THAT Y = 28000002» TEST OP CODE pre ee os 7 
T IS UNIMPORTANT 
LOAD L WITH 28008002- MAIN TOGGLES FOR EXECUTING TEST OP 
L(O) IS SET TC CAUSE THE PROGRAM TO HALT FCR ADDITIONAL 
SPECIFICATIONS 
L(12) IS SET TO CAUSE THE PROGRAM TO HALT wITH RESULT 
STATUS OF THE OPERATION IN THE T REGISTER 
THE A REGISTER IS THE NEXT PROGRAM INSTRUCTICN ADORESS AND 
MUST NOT BE CHANGED 
M IS THE NEXT MICRO TO BE EXECUTED AND MUST NOT BE CHANGED 
BR 1S UNIMPORTANT 
LR = 2 10000F 2 
FA IS UNIMPORTANT 
FL IS UNIMPORTANT 
PUSH START 


2. THE PROGRAM SHOULD HALT FOR ADDITIONAL SPECIFICATIONS WITH 
LR = 2 1O00FF 32 
X IS UNIMPORTANT 
Y IS UNIMPORTANT 
T IS UNIMPORTANT ; 
LOAD L WITH 20000262» ADDITIONAL TOGGLES FOR EXECUTING TEST OP 
£(18) IS SET TO CAUSE THE PROGRAM TO SINGLE STEP 
TRANSFERRING THE REFERENCE ADDRESS FROM THE 
SPO CONTROL 
A MUST NOT BE CHANGED 
M MUST NOT BE CHANGED 
BR IS UNIMPORTANT 
LR = 2 1OOOFF a 
LOAD FA WITH @FIF2F3o5 OUMMY REFERENCE ADDRESS 
“FB IS UNI MPORTANT 
TAS IS UNIMPORTANT 
"SET CONSOLE INTERRUPT SWITCH ON CUP POSTION) 
PUSH START 
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3- THE PROGRAM SHOULD HALT WITH LR = 9 1000535 2. CHECK THAT: 

X = 94000000 IF THE 4&4 SITS FOLLOWING 9242 ARE NOY 208% THEN 
THE SYSTEM*S SPO CONTROL IS JUMPERED FOR SOME 
CHANNEL OTHER THAN O 


wt 
iT] 


Q1200F1a-» IF THE 8MS83 ARE NOT 2122 THE CONTROL WAS NOT 
IN THE CORRECT STATUS. EITHER A PROGRAM OR 
ORIVER FRRGR OCCURRED. 
IF THE 8LS3 ARE NOT AFL THE FIRST BYTE OF THE 
CUMMY REFERENCE ADDRESS RETURNED BY THE CONTROL 
WAS INCORRECT. 
T = 913002C9- IF THE 8MSB ARE NOT 2138 THE CONTROL HAS MADE 
AN INCORRECT STATUS COUNT CHANGE. 
IF THE 8LS8 ARE NOT 92C3 THE CONTROL IS 
RETURNING THC WRONG IO CODE. 
PUSH START 


&. GIVEN THAT STEP 3 CHECKED CORRECTLY» THE PROGRAM SHOULD HALT WITH 
LR = 2 100053 32. CHECK THAT: 
X = 24000008 
Y= 21300F 20 
T= 214002C2 
PUSH START 


S. GIVEN THAT STEP 4 CHECKED CORRECTLY» THE PROGRAM SHOULD HALT #ITH 
LR = 32 100053 3. CHECK THAT: 
X = 34000008 
Y = 21400F33 
T = 315002Ca 
PUSH START 


6. IF NO ERRORS HAVE OCCURRED THUS FAR» THE PROGRAM WILL HALT WITH 
LR = 2 100057 a. CHECK THAT: 
T = s8000AC) 
TCOI=1 SHOWS TEST OP COMPLETED 
TO1)=0 SHOWS NO EXCEPTIONS OCCURRED 
T€16)=2 SHOWS TEST OP COMPLETED 
TC17 THRU 23)=2C SHOWS SPQ ID 
PUSH START 


7. THE PROGRAM SHOULD RETURN TO MAIN SPECIFICATION HALT 
LR = 2 10000F 2. 
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EXAMPLE SHOWING MULTIPLE“DESCRIPTOR OPERATION CwRITE/SREAD) 
ON DISK CARTRIDGES (DCC@2» 100 TRI» CARTRIOGE READY ON UNIT 20> 
ALREADY INITIALIZEO). 


4. GIVEN THE PROGRAM {TS AT MAIN SPECIFICATION HALT LR = 2 10000F 2. 


LOAD X wITh aOOQQ1Ac, ID COVE, FOR OCC-2 
AOAC Y WITH 34000002, WRITE OP+ UNIT £0 
CHECK THAT T= 3000000a- STARTING FILE ADDRESS 
LOAD L WITH 36200082 
Na SNE 
LCO) IS SET TO CAUSE THE PROGRAM TO HALT FOR ADOITIGNAL 
SPECIFICATIONS FOR THIS WRITE DESCRIPTOR. 
L(1) IS SET TO CAUSE THE PROGRAM TO HALT FCR MAIN 
SPECIFICATIONS FC2 THE NEXT OESCRIPTCR CwILL BE 
SPECIFIED AS A REAO OPERATION IN STEP 3). 
L(2) IS SET TO CAUSE THE PROGRAM TO HALT AFTER ALL 
DESCRIPTOR SPECIFICATIONS HAVE BEEN MAOQE TO ACCEPT 
DATA SPECIFICATIONS 
L(6) IS SET TC CAUSE THE PROGRAM TD PRINT OUT DATA IN 
THE PROGRAM DATA BUFFER USED FOR THE WRITE OPERATION 
L(20) IS SET TO CAUSE THE PROGRAM TOM INCREMENT THIS &RITE 
DESCRIPTOR'S C FIELD COISK FILE ADDRESS) AFTER THE 
WRITE OP COMPLETES 
LOAD BR WITH 20000202, FILE ADDRESS INCREMENTED BY 32. 


LOAD FL WITH 205A0Q- DATA LEN 0 BYTES 
“PUSH START eI a 


a eel 


2e THE PROGRAM SHOULD HALT FOR ADDITIONAL SPECIFICATIONS TO THIS 
WRITE DESCRIPTGR (OESC. #1) WITH L& = 2 LOOCFF a. 


CHECK THAT ZT_= 2003283F 25 MAXIMUM ALL E ADORESS 
ee ee 


LOAD L WITH 232000002 
SET = O CAUSE THE PROGRAM TO EXECUTE 
DESCRIPTOR #2 C/MILL BE SPECIFIED AS A READ OP IN 
NEXT STEP) AFTER EXECUTION OF THIS DESCRIPTOR 
PUSH START 
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3. THE PROGRAM SHCULD HALT FOR MAIN SPECIFICATIONS TO OSESCRIPTOR 42 
WITH LR = 2 200C0F 2 
CHECK THAT X = 200001A2 
LOAD Y WITH 20090003» READ OP» UNIT #0 
CHECK: THAT T_ = 30000009, STARTING FILE ADDRESS 
LOAD UL WITH 382180C4 | 
CCO) 1S SET TO CAUSE THE PROGRAM TO HALT FOR ACDDITIOANL 
SPECIFICATIONS FOR THIS DCSCRIPTOR CDOESCRIPTOR #2) 
L(6) IS SET TO CAUSE THE PROGRAM TO PRINT THE DATA READ 
_ INTO THE PROGRAM DATA BUFFER FROM OISK 
L€i1) IS SET TO CAUSE THE PROGRAM TO COMPARE DATA READ 
INTO THE PROGRAM DATA BUFFER AGAINST DATA GENERATED 
BY THE PROGRAM Eyam cote 
L€12) IS SET TO CAUSE THE PROGRAM TO HALT WITH RESULT Mees 
STATUS OF THE READ OPERATION IN THE T REGISTER 
L(20) IS SET TO CAUSE THE PROGRAM TO INCREMENT THE RE cae 
OESCRIPTOR'S C FIELD (DISK FILE ADDRESS) AFTER “THE: Or 
_ READ OP COMPLETES 
L(21) IS SET TO CAUSE THE PROGRAM TO HALT IF INCREMENTING 
THE FILE ADDRESS MAKES IT GREATER THAN THE MAXIMUM 
CHECK THAT BR = 20000209 
CHECK THAT FL = s0SA9 | 


_ PUSH START 
&4e THE PROGRAM SHOULD_HALT FOR ADDITIONAL SPECIFICATICNS TO 
DESCRIPIOR #2 WITH LR = 2 JOQOOFF 32 


LOAD L WITH 21000009 


LA 1S SéT 1 TO CAUSE THE PROGRAM TO EXECUTE 
DESCRIPTOR #1 (THE WRITE GP) AFTER EXECUTING THIS 


DESCRIPTOR (READ) 
USH START 


Se THE PROGRAM SHCULD HALT FOR DATA SPECIFICATIONS WITH 
LR = 2 Q0000D ¢ ; 
LOAD L WITH #3000080 
£(0) IS SET ANC» 
LF IS SET = 8 TC CAUSE THE PROGRAM TO INITIALLY FILL THE 
PROGRAM DATA ee WITH THE 24 BITS IN X REPEATED 
CHECK THAT X @aE7EBZE9R, EBCOHIC CODE FOR "XYZ" _ 
TURN OFF THE CONSOLE [NIERRUPT SWITCH (DOWN POSITION) 
CHECK THAT THE SYSTEM LINE PRINTER (OR PRINTER ON LOWEST= 


NUMBERED CHANNEL) IS S N LINE 


- PUSH START 


6-2 ASSUMING NO ERRORS OCCUR THE PROGRAM WILL PRINT RESULTS. OF 
EXECUTING DESCRIPTOR #1 AND INFORMATION ASOUT DESCRIPTOR #2 BEFORE 
EXECUTION STARTED. THE PROGRAM WILL THEN HALT WITH LR = 2 200057 2° 
RESULT STATUS OF THE READ OPERATION CAN BE SEEN IN THE T REGISTER. 


PUSH START 
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ded Te ASSUMING NO ERRORS CCCUR AND DATA COMPARES CORRECTLY» THE PROGRAN 

oteat WILL PRINT THE RESULTS OF THE READ OPERATICN AND THE PROGRAM DATA 

gtat BUFFER AFTER THE READ OP WAS EXECUTED. THE PROGRAM WILL THEN 

SAE- CONTINUE BY EXECUTING DESCRIPTOR #1 AGAIN (FILE ADDRESS NOW 
20000202)- PRINT RESULTS OF EXECUTING THE WRITE OPs> AND PRINT 
INFORMATION ABOUT THE READ DESCRIPTOR BEFORE IT EXECUTED AGAIN. 


THIS SEQUENCE CAN 8E REPEAT WLI THE RE SS 
DESCRIPLOR—#+2-1S GREATER THAN S90j32HF 29 OR T CONSOLE T 


TIKE TO PRE= HE SEQUENCE. 


